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HE HIGH HOPES raised in World War I that electrodiagnosis 

would afford positive means of evaluating the degree of injury and 
amount of recovery of injured peripheral nerves unfortunately were not 
realized. For the most part, the examination consisted in determining 
the response of faradic and galvanic currents. In a few instances, the 
chronaxia was studied; in an isolated case, discontinuities in strength- 
duration curves were observed. Among the French and German workers, 
changes in the galvanic tetanus ratio were found to be so valuable that 
they were included with the other changes of the reaction of degeneration. 

Since World War I, no new or additional methods of stimulating 
nerve or the nerve-muscle complex have been discovered. However, there 
has been developed apparatus by means of which accurate measurement 
of the amperage and duration of currents which are passed through 
muscles may be made, and, in fact, predetermined; the wave form and 
periodicity of current desired are made possible by electronic devices, 
and artefacts due to changes in resistance of the tissue are obviated. 

In a number of former publications,t we have reported on the re- 
sponse of muscle after nerve injury and repair. Each report dealt with 
a study of a particular aspect, such as strength-duration curves, strength- 
frequency curves and galvanic tetanus. 


From the Department of Nervous and Mental Diseases, Northwestern Uni- 
versity Medical School. 

The work described in this paper was carried on under a contract which had, 
initially, as the financial sponsors the Office of Scientific Research and Develop- 
ment and, subsequently, the Office of the Surgeon General, United States Army. 

1. Pollock, L. J.; Golseth, J. G., and Arieff, A. J.: Surg., Gynec. & Obst. 
79: 133-141, 1944; 80: 235-242, 1945; 81: 192-200, 451-454 and 660-666, 1945. 
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In this report we propose to describe the characteristics of the re- 
sponse of muscle to all the stimuli which were studied. Thus, we are en- 
abled to define a formula for each of the states of muscle studied: nor- 
mal, degenerating, denervated, regenerating and recovered states, and 
unsatisfactory or minimal neurotization, including spontaneous regener- 
ation. 

In order to make such a study, it was necessary for each case to meet 
certain requirements. These requirements were that in each case repre- 
senting any of the aforementioned states of muscle there must be critical 
evidence of such a state other than signs elicited by percutaneous elec- 
trical stimulation. Such signs included those elicited by neurologic ex- 
amination of motion, sensation, and the like; electromyographic studies; 
direct stimulation of the nerve at operation; gross appearance of the 
nerve at operation, and histologic study of resected parts of injured 
nerves. 

In addition, the future course of the lesion was studied. In the case of 
a denervated muscle for which prior to resection and suture the galvanic 
tetanus ratio was high and at the expected time for denervation after- 
ward it dropped toward or was 1.0, or in a case in which a muscle was 
found by electrodiagnosis to be recovering voluntary motion or motor 
unit potentials were observed at a later date. 

Of great importance in making a diagnosis by means of percutaneous 
electrical stimulus is consideration of the time which has elapsed from 
the date of injury or nerve suture, the reason being that the galvanic 
tetanus ratio may be high during the period of degeneration before the 
muscle has become completely denervated, and also during the period 
of early regeneration. 

Furthermore, minimal signs of regeneration found at a time far in 
excess of that necessary for axons to have grown from the point of 
injury to the tested muscle give indication of imperfect neurotization. 

Former studies have shown us that the signs of neurotization of 
muscle obtained by electrical stimuli after its formerly severed nerve has 
been sutured appeared at that number of elapsed days which at the rate 
of neurotization of about 5 mm. a day would be sufficient to allow fibers 
to grow the necessary distance. This period we called 100 per cent 
neurotization time. Elapsed time was then designated in terms of frac- 
tions or multiples of 100 per cent neurotization time. 

Having selected the available cases fulfilling the aforementioned re- 
quirements for the several categories, the characteristics of response to 
electrical stimuli were analyzed; and the formulas which were found are 
described. 

A report on the efficacy of electrodiagnosis alone follows. This test 
consisted in first selecting cases which fulfilled the aforementioned re- 
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quirements for the various categories. Then, the electrodiagnostic chart 
was taken from the record. This was read to a group of us, with no 
other information than the neurotization time, and a diagnosis arrived 
at. In most instances it corresponded to that already made at the time 
of the original examination. The other evidence and data were then 
analyzed with respect to agreement or disagreement with that obtained 
by electrodiagnosis. 

To permit the reader better to understand the text, we shall define 
certain terms which will be used and briefly describe the response of 
normal nerve-muscle complex to electrical stimuli of various wave forms, 
durations and frequencies. 

The forms of electrical stimuli which will be discussed include the 
following ones: 1. Galvanic current, or a steady direct current of 
variable durations. 2. A progressive current, or one the amplitude of 
which increases or decreases rather slowly with respect to time and which 
may be an alternating or a pulsating direct current and have any wave 
form, such as sinusoidal or triangular. We used an isosceles triangular, 
alternating wave form. An alternating current is one which periodically 
reverses its direction, and the wave form of one usually employed is 
sinusoidal. 3. A faradic current is an asymmetric alternating current, the 
effective portion of the wave on opening the circuit lasting a short, but 
variable, time, in some cases as short as 100 microseconds. This current 
is usually used as a repetitive stimulus. The use of repetitive square wave 
stimuli of short duration will also be discussed. 

In cases of nerve and nerve-muscle complexes, it is necessary that 
the intensity of the current be sufficient for an electrical stimulus to be 
effective. The smallest value of current necessary to produce a minimal 
contraction of a muscle is known as the threshold, or liminal, current. 
In the case of galvanic stimuli lasting longer than the utilizable time, or 
of “infinite” duration, the threshold current is called the rheobase. 
Utilizable time is that time which, if shortened further, requires an 
amount of current in excess of the rheobase for stimulation. Threshold 
current may be used to designate the smallest value of current necessary 
to produce a minimal contraction of a muscle, irrespective of its wave 
form; thus, one may determine, for example, the threshold current for 
galvanic stimuli of a particular duration, such as one millisecond; for 
alternating current of variable frequencies, and for progressive cur- 
rents of variable duration. 

The excitation on closing a galvanic circuit occurs at the cathode, 
and that on opening the current, at the anode. The expressions of 


these excitations are called make and break contractions, respectively. 
It would be better to designate the type of stimulus rather than the 
result of the excitation—for example, a closing or an opening stimulus. 
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When one uses the cathode as the exploring, and the anode as the in- 
different, electrode, the stimulus is known as the cathodal stimulus; and 
when the stimulus is produced by closing the circuit, it is known as the 
cathodal closing stimulus; when the anode is the exploring electrode, 
the stimulus is known as the anodal closing stimulus. The threshold value | 


Rheobases for Several Muscles 
Cathode Closing 
Muscle Rheobase, Milliamperes 
Extensor carpi radialis (4 cases) 


Abductor pollicis lomgus = 


Flexor carpi ulnaris 


Case 4..... 
Abductor minimi digiti 


NO 


Tibialis anticus 


Gastrocnemius 


BPO 


Extensor digitorum 
Case 1 
Flexor digitorum 


of galvanic current necessary to excite when the cathode is the explor- 
ing electrode is known as the cathodal rheobase; when the anode is the 
exploring electrode, as the anodal rheobase. 

The rheobases are exceedingly variable. They are dependent, in fact, 
on size of electrodes, distances between them, condition of the skin and 
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amount of subcutaneous tissues. They also vary from muscle to muscle, 
or even to changes occurring over a very short period preceding stimula- 
tion of muscle. Although the rheobases are variable, the relations to 
them, for example, of the thresholds of short stimuli, progressive cur- 
rents or tetanus are relatively constant. Except for the use of the very 
low rheobase during denervation and the high one during degeneration 
and regeneration, their value resides in their being a point of comparison. 

No reliable statistics on the rheobase of various muscles are available. 
The rheobases of the cathodal closing stimulus are tabulated for several 
muscles to indicate the various values. These values were obtained by 


using an indifferent electrode with an area of 12 sq. cm. and an explor- 


ing electrode of 0.7854 sq. cm. 

The lowest values were found for the opponens pollicis, whereas the 
extensors of the toes represented the highest. 

It is said that in the case of normal muscle, contraction occurs with a 
smaller amount of current when the cathode is the exploring electrode 
than when the anode is the exploring electrode. The ratio of the anodal 
rheobase to the cathodal rheobase is known as the polar, or rheobase, 
ratio and is said usually to be 2.5 or 3. When a galvanic current is used 
as the stimulus, the ratio is known as the galvanic current polar ratio, or 
rheobase ratio; of 50 muscles examined, the ratio for 8 was 1:1, and 
that for 5 was less than 1:1. Therefore, even for the normal muscle, it 
may be found in many cases that the cathodal closing rheobase is not 
less than the anodal one. 

Stimulation by progressive currents of long duration showed that the 
normal muscle required an increasingly higher threshold until the dura- 
tion of the current was at about 3 seconds, after which no further increase 
in current was necessary to be effective. When the current had a dura- 
tion of 1.2 seconds, the threshold was twice the rheobase. 

In ordinary circumstances, contraction of a muscle occurs only after 
the closing or opening of a circuit, but the passage of a strong current 
may result in changes leading to a prolonged excitation on closing the 
circuit and is expressed as a persistent contraction of a muscle, or tetanus. 
In physiologic experiments this is known as Pfliiger’s tetanus. In man, it 
has been found that there is a ratio between the rheobase and the thresh- 
old current for the production of tetanus. This ratio was called “con- 
traction coefficient” by Wertheim-Salmonson, and “polarization coef- 
ficient” by others. We wish to designate it as the “galvanic tetanus ratio.” 
Zanietowski estimated it to be 4:4.5 for normal muscle. In the case of 
stimulation by progressive currents, there is also a prolonged excitation, 
and the resulting contraction is in the form of tetanus and not a twitch. 

In the study of 50 various muscles, because we were limited to a 
source of 25 milliamperes and the rheobase was relatively high, we were 
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often able to say only that the galvanic tetanus ratio was higher than a 
certain figure. Thus, in the case of a gastrocnemius muscle the rheobase 
was 4.0 milliamperes, and full tetanus was not obtained at 25 milli- 
amperes. The galvanic tetanus ratio necessarily was stated to be greater 
than 6.2. In many instances a ratio of greater than 4.5 was found. In 
23 cases in which we were able to calculate the ratio it varied from 3.2 
to 9.5, with a median of 5.6 and an average of 5.5. 

When the threshold current is plotted against successively diminished 
durations of galvanic stimuli, a strength-duration curve results. It may 
be studied from the standpoints of its continuity, height and chronaxia. 


The strength-duration curve obtained from examination of a normal 
muscle is continuous, whereas for both degenerating and regenerating 
muscle it is discontinuous. The continuous curve is also designated as a 
simple one, and the discontinuous curve, as a complex one. The discon- 
tinuities of complex curves are characterized by “kinks.” 

Since after section of a nerve the chronaxia of its muscle may be 
lengthened one hundred times, and since when the chronaxia is less than 
1 millisecond a formerly denervated muscle may be said to have re- 
covered, we did not make any studies with currents lasting less than | 
millisecond. Since the chronaxia of many muscles is as short as 16 micro- 
seconds, we did not find any discontinuities in the strength-duration 
curve of the normal muscle in the range between 500 and 1 millisecond. 
In fact, in many cases there was no need to increase the current above 
its rheobasic value at 1 millisecond. 


The height of the strength-duration curve is derived from joining 
the various threshold currents for varying durations and comparing the 
profile of one with that obtained at another time. 


Since the form and height of the strength-duration curve vary with 
changes in rheobase, and since the rheobase changes from time to time, 
it is desirable to study a point on the curve related to the rheobase, 
which is designated as the chronaxia. Chronaxia may be defined as that 
duration of a galvanic stimulus at which twice the rheobase is the 
threshold current. Of 50 muscles, 3 had chronaxia of greater than 1 
millisecond—1.5, 1.5 and 2.0 milliseconds, respectively. One muscle, 
the extensor pollicis, had a rheobase, of 6.5 milliamperes; the second, the 
opponens, a rheobase of 0.7 milliamperes, and the third, the flexor carpi 
radialis, a rheobase of 4.0 milliamperes. 

The passage of direct current through tissue produces certain effects 
which have been called electrotonus, and which modify the subsequent 
responses to stimuli. According to the strength of the current, it is pos- 
sible to obtain break, as well as make, contractions, or break or make 
contractions only. The regular order in which these signs of nervous 
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excitation occur constitutes what is known as “Pfliiger’s law of 
contractions.” 


In man, Waller has shown that when a current is strong enough to 
produce contractions at break, as well as at make, the cathodal closing 
stimulus produces the strongest contraction; the anodal closing stimulus, 
the next strongest; the anodal opening stimulus, the next, and the 
cathodal opening stimulus, the weakest. This order of contractions con- 
stitutes what Waller called “the law of contraction in man.” This, we 
have already shown, does not hold true for all cases. 

For many years, repetitive stimuli have been used by physiologists 
and clinicians to study the kinetics of stimulation. The best known repeti- 
tive stimulus used by clinicians has been the faradic current. Because, 
however, it usually has an uncontrollable wave form, and is variable in 
duration, amplitude and repetitive frequency, it is of limited value for 
obtaining data. However, all the normal muscles reacted by faradic 
current without undue increase of coupling. 


By use of repetitive stimuli of square wave form lasting 1 milli- 
second and having intervals of 1, 5 and 12 milliseconds, we were able to 
confirm the presence of facilitation and of an optimum interval in the 
normal muscle. 

Facilitation or recruitment has been expressed as follows: A very 
short subthreshold stimulus leaves behind it a local change of excitability, 


which gradually dies away, so that a second subthreshold stimulus, al- 
though separated from the first by a finite time interval, may summate 
with it and become effective. 

The term “facilitation,” as thus defined, denotes that a muscle is 
more excitable to repetitive stimuli having a specified duration and 
time interval than to a single stimulus of the same duration. In our 
normal muscles, with a twitch used as the end point, facilitation occurred 
in a majority of cases when the interval was as long as 12 milliseconds. 
An optimum interval was found most frequently at 5 milliseconds. 

When, as the result of the excitation by electrical stimulus, a muscle 
is made to contract, it appears to the eye to contract with a rapid, 
lightning-like twitch. This was the case in all the muscles. 


RESPONSE OF MUSCLE TO ELECTRICAL STIMULI DURING DEGENERATION, 
DENERVATION AND REGENERATION 


Under the term “degeneration reaction,” later usually called the 
“reaction of degeneration,” Erb‘ described “an entire cycle of quantita- 
tive-qualitative changes of irritability, which occurs in the nerves and 


la. Erb, W.: Handbook of Electro-Therapeutics, New York, William Wood 
& Co., 1883. 
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muscles under certain pathologic conditions.’ When complete, these 
changes were: (1) loss of faradic and galvanic irritability of nerve; (2) 
loss of faradic irritability of muscle; (3) persistence of galvanic irri- 
tability of muscle, which was sometimes considered increased; (4) a 
qualitative change in the law of contraction whereby anodal closing 
contraction soon became as great as cathodal closing contraction, and in 
most cases considerably greater, and cathodal opening contraction 
equaled anodal opening contraction, and (5) instead of the normal 
short, lightning-like contraction, a slow, long-drawn contraction, which 
passed into continuous tetanus, lasting during the entire passage of the 
current with relatively feeble currents. 


Examinations in clinical cases in man since the time of the reaction 
of degeneration was described by Erb have served to confirm some, but 
not all, of his observations. 


After Erb’s description of the reaction of degeneration, there were 
reported as many modifications of it as there were examiners of injury 
or disease of the peripheral nerves in varying states of degeneration and 
regeneration. These modifications led to nothing but imperfect under- 
standing. 


THE DENERVATED MUSCLE 


In a normal muscle, probably at least three structures, with different 
excitabilities, are present. In the nerve-free end of a frog’s sartorius and 
in completely denervated muscle, only one structure, that of muscle, is 
present. By denervation is meant not only that the muscle has been 
deprived of its nerve supply by injury, but that the excitability char- 
acteristic of nerve has also disappeared a number of days after injury 
to the nerve. 

The time for the development of a state of complete denervation of a 
muscle is not related to the distance from the muscle to the site of in- 
jury to its nerve. We found it to be a certain number of days, ranging 
from twenty-seven to fifty-seven. 

The response of denervated muscle to electrical stimuli is characteris- 
tic, and if the responses differ from this pattern, the nerve may be de- 
generating, recovering or only partially injured. Therefore, it is of value, 
first, clearly to visualize the characteristics of response of the denervated 
muscle. To study these, we selected cases in which, prior to surgical 
treatment, there was evidence that the muscle was innervated. This evi- 
dence may have consisted in some return of motion or sensation, motor 
units demonstrated electromyographically or contraction of muscle by 
stimulation of its nerve at the operating table. 

Some of the cases studied were instances of spontaneous regenera- 
tion of severed nerves; some, of neuromas in continuity. The retarded and 
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imperfect recovery led to the decision for resection and suture. In many 
cases we were able to confirm by histologic methods the presence of 
axons in the segment distal to the point of injury.” 

In many cases the rate of regeneration, 5 mm. per day, brought 
about a condition in which, because of the short distance necessary for 
neurotization, the characteristics of a denervated muscle did not develop 
before signs of recovery were seen. 

We selected only such cases as those in which the galvanic tetanus 
ratio, having been high, became 1.0 after resection. This unity of ratio, 


60 


Tetanus ratio 


10 . 20 30 40 
Days 


Chart 1.—Galvanic tetanus ratio and degeneration at various days after 
operation. 


which by experimental work we had found to be characteristic of com- 
pletely denervated muscle, continued thus for several hundred days 
(chart 1). 

To meet these requirements, we selected 25 cases. In none had suf- 
ficient time elapsed to permit of neurotization. Although in the experi- 


mental animal the rheobase is at its lowest at this time, in this group of 
cases at times, especially in some muscles, it was rather high. This was 
true in all cases with injury to the peroneal and tibial nerves and in 
case of injury to the radial nerve. 


2. Pollock, L. J.; Golseth, J. G.; Mayfield, F.; Arieff, A. J.; Liebert, E., and 
Oester, Y. T.: Spontaneous Regeneration of Severed Nerves, J.A.M.A. 134: 330- 
333 (May 24) 1947. 
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None of the muscles reacted to faradic current in bearable amount. 


Many observers in World War I were unable to obtain the increase 
in galvanic excitability described by Erb. Thus, although Roberts* found 
it regularly in experimental animals, it was inconstantly observed in his 
clinical cases. Foerster,* likewise, was unable to find it. Ranschburg,° in 
over 1,000 cases, did not once observe it. In his material, the injury had 
been sustained a long time before. 

This was also true in our material, since in many cases resection and 
suture were performed in cases of neuromas in continuity with imperfect 
or long-delayed recovery. 


In recent cases we have been able to show that the rheobase is at its 
lowest during denervation. 


The reason for a high rheobase may lie in changes in soft tissues or 
edema, which lead to multiple pathways for the current, so that the 
current density may be low although the quantity is large. Moreover, 
an increase of resistance, because of induration, may lead to a high 
rheobase. 


Polar inversion, whereby the rheobase ratio would be a fraction of 
1.0, which was held by Erb to be an infallible sign of denervation, was 
found in 22.7 per cent of 22 cases. The ratio was 1.0 or less in 50 per 
cent and 1.5 or less in 86 per cent of the cases. Of 49 normal cases, it was 


found to be 1.0 or less in 28 per cent and less than 1.5 in 65 per cent. 
Therefore, a lowering of the rheobase ratio occurs during denervation, 
but it is not constant; and at times the ratio may be over 2.0. However, 
it is seen that there is a better relation between the rheobase ratio and 
denervation than is the case with rheobase. 


The chronaxia was longer than 15 milliseconds in all cases. It was 
longer than 21 milliseconds in 80 per cent of the cases. 

Repetitive stimuli of 1 millisecond duration with intervals of 1, 5 
and 12 milliseconds often failed to produce data because of the short- 
ness of the duration of current. Data obtained in 12 cases showed that 
facilitation was present in all. By this we mean that less current was re- 
quired to produce a minimal response with repetitive stimuli than with 
a single stimulus lasting 1 millisecond. 


The strength-interval curve showed a steep gradient. 


The characteristics of response to progressive current of long dura- 
tion are those of galvanic tetanus. With progressive currents of long dura- 


3. Roberts, F.: Brain 39:297, 1916. 


4. Foerster, O., in Bumke, O., and Foerster, O.: Handbuch der Neurologie, 
Berlin, Julius Springer, 1929, vol. 2, pt. 2, p. 1148. 


5. Ranschburg, P.: Beitr. z. klin. Chir. 101:521-593, 1916. 
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tion, the ratio between the rheobase and the tetanus resulting from stimu- 
lation is at its lowest and is the same whether the current lasts 1.2 or 3.8 
seconds. 


Since the characteristics were found to be the same, we chose the gal- 
vanic tetanus ratio to measure the repetitious stimulus produced by 
steady current state in the cases making up the material of this report. 
In all cases the galvanic tetanus ratio was 1.0 whether the stimulating 
electrode was the anode or the cathode. 


The response of the denervated muscle to electrical stimulus was 
never a twitch. 


The signs may be summarized as consisting of a lowering of the 
rheobase ratio, in some cases being less than 1.0; a chronaxia of more 
than 15 milliseconds; facilitation of repetitive stimuli; a steep gradient in 
the strength-interval curve; failure of response to faradic current; slow 
response of the muscle, and a galvanic tetanus ratio of 1.0. The galvanic 
tetanus ratio was the most characteristic sign. However, one cannot ex- 
pect to find it constantly, as the process of regeneration is progressing 
while denervation is developing. At times, because of the short distance 
necessary for neurotization, the increase of galvanic tetanus ratio occurs 
before complete denervation of muscle has been brought about. 


EARLY DEGENERATION 


From experimental studies and from former analysis of the clinical 
material, it was found that there is an initial rise in the rheobase, and 
then a fall as denervation is approached. The polar ratio gradually 
diminishes. There are at times an initial rise, a fall and a secondary rise 
and fall of the threshold for galvanic tetanus, galvanic tetanus ratio, 
threshold for progressive current and progressive current ratio, as well 
as in the profiles of strength-duration curves. At times there is but one 
rise and fall. Frequently, discontinuities of strength-duration curves ap- 
pear. There are an increase, a decrease and another increase in chronaxia, 
the direction of change being opposite that of galvanic tetanus ratio, 
etc. After the second week, faradic stimuli are ineffective. 

In the present analysis, we selected such cases as show a higher gal- 
vanic tetanus ratio than that found prior to operation, and then it ap- 
proaches, or is at, unity when the muscle denervates. The change was 
observed from thirteen to fifty-seven days after suture and at a time when 
from 10 to 90 per cent of neurotization was expected. 


Since this change occurs at an unpredictable time before denerva- 
tion, it was not as frequently observed as in the experimental animal, on 
which examinations were made at regular short intervals after suture. 
Twelve such cases were found. The rheobase ranged from 0.4 to 4.1 
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12 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 
milliamperes, with a median of 3.0 milliamperes. The rheobase ratio 
ranged from 0.8 to 3.7, with a median of 1.64. The chronaxia was about 
20 milliseconds in 10 cases and over 15 milliseconds in all cases. 


The galvanic tetanus ratio, either cathodal or anodal, ranged from 
3.6 to 10.0. It was over 7.0 in 6 cases and over 3.6 in all cases. No re- 
action to faradic stimuli was found. The strength-interval curve showed 
a steep rise. 


This high galvanic tetanus ratio, which is usually a sign of neurotiza- 
tion, occurs during the state of degeneration and can be recognized as 
a sign of degeneration when it occurs such a number of days after in- 
jury or suture as would fall below the range necessary for denervation 
and before 100 per cent neurotization time had elapsed. 


Galvanic tetanus ratio 


(chronaxie 8-10) 
30 45 60 75 90 #4105 120 
of tization 


Chart 2.—Galvanic tetanus ratio and regeneration. 


SIGNS EARLY IN REGENERATION 


To obtain data for the purpose of determining the characteristics of 
this state, we selected those cases in which after operation, at the ex- 
pected time, a state of complete denervation was indicated by a gal- 
vanic tetanus ratio of 1.0. Furthermore, in these cases there occurred 
a change from the characteristics of a completely denervated muscle to 
those found in the experimental animal to indicate neurotization, and, 
finally, motor recovery was noted at a subsequent time. 


Thirteen such cases were available. At the time when a high galvanic 
tetanus ratio indicated recovery, in 6 cases there had been a slight rise 
in the rheobase ratio from an average of 1.15 and a range of 0.7 to 2.0, 
to an average of 1.4 and a range of from 1.0 to 2.5. There was no re- 
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sponse to faradic stimulation. The chronaxia, which ranged from between 
18 to 29 milliseconds to 100 milliseconds during denervation, ranged 
from between 5 to 8 milliseconds to 50 milliseconds during this state of 
early regeneration. In 6 cases the chronaxia had shortened. In only 2 
cases was it less than 15 milliseconds, a duration which we have found 
clearly to indicate neurotization. In 1 such case the galvanic tetanus 
ratio did not give clear indication of regeneration. The galvanic tetanus 
ratio in the other cases changed from 1.0, during the state of denerva- 
tion, to from 2.1 to greater than 9.6, with a median of between 2.2 and 
3.3 (chart 2). 

We feel that a significant rise in the galvanic tetanus ratio from that 
of 1.0 is the clearest indication of early neurotization and that, as was 
the case with progressive current ratio, it antedated motor recovery by 
many days. However, at times chronaxia of less than 15 milliseconds may 
occur when the galvanic tetanus ratio may not indicate recovery. 


MATURATION IN REGENERATION 


In this state, we include such cases as those in which, in the majority, 
voluntary motion was recovered after suture and a few in which motor 
units were demonstrable electromyographically. This state has been at- 
tained at multiples of the time necessary for 100 per cent of neurotiza- 
tion, but our data do not permit us to say that the time when motion 
or motor units were first observed by us was the time when they first 
occurred. Therefore, this section is of value only in correlating those 
signs in electrodiagnosis which are of value in denoting recovery with 
actual recovery of transmission of impulses into a formerly denervated 
muscle. 

Complying with the requirements cited were 6 cases of tibial nerve 
suture, 11 cases of peroneal nerve suture, 4 cases of median nerve 
suture, 11 cases of ulnar nerve suture and 10 cases of radial nerve suture. 

Chronaxia measured Jess than 15 milliseconds in 15 of 44 muscles 
examined; in 1 of 7 cases of tibial nerve suture, or 14.2 per cent; in 2 
of 11 cases of peroneal nerve suture, or 18 per cent; in 1 of 4 cases of 
radial nerve suture, or 25 per cent; in 4 of 11 cases of ulnar nerve suture, 
or 36.3 per cent, and in 7 of 11 cases of radial nerve suture, or 63.6 per 
cent. Although there was a general tendency to shorten as time pro- 
gressed, there was no good correlation between chronaxia and time. 

Response to faradic stimulus was found in 9 of 38 cases so examined, 
or in 24.2 per cent. The rheobase and rheobase ratios did not give any 
conclusive information. Of these cases, with recovery of motion, there 
were 9 in which the rheobase ratio was less than 1.0. In other words, as 
in other states, including the normal, polar inversion was of no signif- 
icance. 
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With the exception of the ulnar and median nerves, we were unable 
to obtain good data with repetitive stimuli lasting 1 millisecond, with in- 
tervals of 1, 5 and 12 milliseconds, respectively. This was because of a high 
rheobase or because of spread of stimulus to other muscles. In 5 of 7 
cases of lesions of the ulnar nerve in which data were obtainable, the 
strength-interval curve either showed a normal optimum intervale time 
or ‘was essentially flat. This was true in 3 of 7 cases of tibial nerve suture. 


Galvanic tetanus ratio gave the best evidence. For 7 cases of injury to 
the tibial nerve, it ranged from 1.5 to 4.5, with a median of 3.2; in 12 
cases of peroneal nerve suture, from 2.0 to 6.1, with a median of 3.6, 
and in the 12 cases of ulnar nerve suture, from 1.2 to 9.7, with a median 
of 3.3. In 4 cases of median nerve sutures it ranged from 1.6 to 3.3., with a 
median of 2.5. Electrodiagnosis by the combined use of galvanic tetanus 
ratio, chronaxia and response to faradism gave clear indication of re- 
covery. Most frequently, this was by a galvanic tetanus ratio of greater 
than 2.0. At times, other signs, such as a short chronaxia, were present, 
and, less frequently, the muscle reacted to faradism. In 2 cases the gal- 
vanic tetanus ratio was below 2.0, but the chronaxia was shorter than 
15 milliseconds. 

The galvanic tetanus ratio was 2.0 or greater in all of 12 cases of 
peroneal nerve suture. This was true in all the cases of lesions of the 
tibial nerve. Of the cases of injury to the radial nerve, there were 1 in 
which no indication for recovery resulted from electrical examination and 
1 in which only chronaxia was less than 15 milliseconds. In 1 case of a 
lesion of the median nerve electrodiagnosis was not possible. In 11 of 12 
cases of lesions of the ulnar nerve the galvanic tetanus ratio was 2.0 or 
more; in 1 case it was lower, and there were a reaction to faradic current 
and a short chronaxia. 

Of 46 muscles in 40 cases, there were but 2 in which electrodiagnosis 
failed to indicate recovery. In 2 other muscles the galvanic tetanus ratio 
did not give clear indication of recovery, but a shortened chronaxia did. 


PARTIAL LESION OF A WHOLE NERVE OR OF A SPONTANEOUSLY 
RECOVERING NERVE 


Although there were many cases of injured nerve in which spontan- 
eous recovery occurred before recovery would be expected as the result 
of regeneration of a distal segment after complete wallerian degeneration, 
we chose a small, selected group in which to study the characteristics of 
spontaneous recovery. 


This group consisted of cases in which the number of days after the 
injury was sustained would represent only the period necessary for 
growth of axons, but not the necessary maturation time had the lesion 
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been a complete one and the signs of function been the result of regenera- 
tion. The rate of growth was held to be 5 mm. a day, which is the rate 
found when, after section and suture, the first sign of neurotization was 
observed in other cases by electrodiagnostic means. From this group were 
selected cases in which there were residuals of function or recovery—for 
example, return of voluntary motion or sensation in the isolated supply 
of the nerve, or, failing this, response of muscles to direct stimulation of 
the nerve above the point of injury at the operating table or electromyo- 
graphic evidence of action potentials in muscles on attempted move- 
ments. 


There were 20 such cases. That we were unable to find more is due 
to the fact that the wounded soldiers were received at the hospital usually 
after the time when neurotization of muscle should have occurred. The 
time after injury ranged from twenty-seven to eighty-nine days. The 
percentage of time necessary for neurotization, at the rate of 5 mm. a 
day, ranged from 30 to 100 per cent. 


In these 20 cases, 21 muscles were examined. In 15 cases recovery of 
motion had occurred in some of the muscles supplied by the nerve. In 
4 others the return was questionable. In 7 cases sensation was not com- 
pletely lost; in 2 additional cases there was questionable incomplete 
sensory loss. In 2 cases no motion was present; in 1 case sensation was 
not completely lost, and in the other good motor units proved the in- 
completeness of the nerve injury. 


Of 6 cases in which the muscle examined had a return to voluntary 
motion, the galvanic tetanus ratio was above 2.0 in 5, and the chronaxia 
was 15 milliseconds or less in 3. In all, one or the other sign indicated an 
incomplete lesion. The range of the galvanic tetanus ratio was from 1.0 
to 7.2, with an average of 3.67. The ratios for the 6 cases were 1.0, 2.0, 
2.37, 3.2, 6.26 and 7.2, respectively. In 4 cases with questionable voluntary 
motion in the muscle examined, the galvanic tetanus ratios were 1.0, 1.45, 
1.5 and 2.3, respectively. In only 1 case was the ratio diagnostic of an 
incomplete lesion. In the others the muscles reacted to faradic stimula- 
tion. 


In 9 cases, in which muscles other than the one examined had volun- 
tary motion, the galvanic tetanus ratios were, respectively, 1:53, 1.81, 1.9, 
2.5, 3.2, 5.0, 6.7, 7.8 and greater than 15. In 7 cases the ratio was diag- 
nostic. 

Chronaxia was 15 milliseconds or less in 5 cases; in 8 of the 9 cases, 
one or the other sign indicated an incomplete lesion. The other muscle 
reacted to faradic stimulation. 

In 2 muscles there was no voluntary motion. Neither the galvanic 
tetanus ratio nor the chronaxia indicated an incomplete lesion; but in 
1 case repetitive stimuli indicated incompleteness of the lesion, and in 
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the other the muscle responded to stimulation of the nerve, and motor 
units were present. Of 14 muscles examined by faradic stimulation, 3 
gave an unequivocal response and 2 a questionable response. 


Of 20 muscles examined by repetitive stimuli, the responses of 7 
indicated an incomplete lesion. 


In 12 of 14 cases in which examination was made for galvanic tetanus 
ratio, when voluntary movement was present in some muscle units, there 
was evidence of incompleteness of the lesion, and in this group the 
chronaxia was 15 milliseconds or less in 10. 


In 6 cases, the nerve was stimulated directly at the operating table, 
and in 3 a response was obtained. Of 6 cases, electromyograms showed 
response of motor units in 3. 


It may be seen that no one stimulus results in unequivocal evidence 
of incompleteness of a lesion. However, when the galvanic tetanus ratio 
and the chronaxia were determined, as well as the response to faradic 
and other stimuli, there was definite evidence of incompleteness of the 
lesion in all but 1 case, in which motor units were found. When one com- 
pares the relative merit of any one form of stimulus, the galvanic tetanus 
ratio seems to be the best; then chronaxia; then stimulation of the ex- 
posed nerve, and then response to faradic stimulus. 


EFFICACY OF ELECTRODIAGNOSIS ALONE IN PROGNOSIS 


As described in the opening paragraphs, of a series of cases intensively 
studied, comparison of electrodiagnosis and electromyographic studies 
(Capt. Herbert Jasper, Royal Canadian Army Medical Corps) led to 
the selection of a number which fulfilled the required conditions of proof 
of existence of the respective categories. The electrodiagnostic chart was 
then removed from the record. With no information other than the time 
of neurotization, a diagnosis was designated. This, then, was compared 
with that state which, by other proof, was known to exist. 


Degeneration.—The state of degeneration was diagnosed by electro- 
diagnosis alone in all cases. 


Denervation.—In the 12 cases of denervation, 16 muscles were ex- 
amined. In all cases the galvanic tetanus ratio was 1.0. When in 10 of 
these cases the nerve was stimulated at operation, there was no response. 
Electromyographic examination showed no motor unit response in any 
of the muscles examined. Chronaxia was over 15.0 milliseconds in all 
cases, indicating a severe lesion. There was no response to faradic stimuli. 
Repetitive stimuli showed a steep curve and facilitation. Denervation 
following a complete lesion was diagnosed in all instances. 
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Receneration.—In 24 cases, in which 37 muscles were examined, 
the tetanus ratio ranged from 1.3 to greater than 7.0 (cathodal o1 
inodal). This ratio was 2.0 or over for 30 muscles. The diagnosis of 
regeneration in these cases was confirmed by subsequent clinical signs 
of motion and sensation, motor unit response or visible motion when 
the nerve was stimulated at operation. 

In only 3 of these cases was faradic stimulation effective. Repetitive 
stimulation showed a flat curve in only 3 cases. In only 2 cases was the 
tetanus ratio less than 1.5. In 91 per cent the tetanus ratio showed de- 
finite evidence of regeneration before any other signs, such as chronaxia, 
which gave such evidence in 24 per cent, and faradic response, which 
gave evidence in 9 per cent. In 92 per cent of the cases electrodiagnosis 
was accurate. 


Maturation.—In those muscles in which motion or motor units were 
present, or in which nerve stimulation was effective, maturation was said 
to have occurred. In 21 cases, 27 muscles were considered as belonging 
to the period of maturation. 

The tetanus ratio was under 1.5 for only 2 of the 27 muscles ex- 
amined. The range was from 1.0 to greater than 9.7. In the 2 muscles 
mentioned, because the tetanus ratio was 1.0, a great deal of denervated 
muscle must have been present in spite of the existence of motion. One 
of these muscles reacted to faradism. 

Chronaxia was less than 15.0 milliseconds in 11 muscles, representing 
8 cases. Response to faradic stimuli occurred in 10 cases. Repetitive 
stimuli showed a flat curve in 4 cases. 

Galvanic tetanus ratio was diagnostic in 90 per cent of the cases at 
maturation, as compared with 40 per cent for chronaxia and 50 per cent 
for faradism. In 95 per cent of the cases (20 of 21), electrodiagnosis 
showed a high tetanus ratio, chronaxia under 15.0 milliseconds and/or 
response to faradism. 


Unsatisfactory Neurotization (including spontaneous regeneration ) .— 
In 23 cases, in which 37 muscles were examined, 13 muscles had a 
tetanus ratio of less than 1.5. In spite of the elevated tetanus ratio in 
the remainder, their state was considered unsatisfactory, since the time 
clapsed after injury or operation, or the multiple of the neurotization 


lume, was greater than that necessary for clinical recovery. 


In 3 cases in which operation was performed, the response to direct 
nerve stimulation was slight in degree and extent, and the surgeon’s 
judgment led to resection and suture of the nerve. 

In 10 cases a gap was found. In 3 cases, pathologic study of the 
neuroma revealed neurofibrils in the distal segment. In 1 case these gave 
satisfactory, and in the other 2 cases unsatisfactory, ncurotization. 


r 
3 
7 

S 
e 
> 
d 
a 
4 
Cc 

y 
0 
i a 

e 
i 

f 
4 


ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Chronaxia was less than 14.0 milliseconds in only 4 cases, confirming 
the diagnosis of unsatisfactory neurotization in the majority of cases. 
None of the muscles responded to faradic stimuli, and some motor units 
were present in 4 cases. 

The diagnosis of unsatisfactory neurotization can be made in the 
majority of cases when the entire electrical picture is present, i.¢., low 
tetanus ratio for the time elapsed since injury or operation, high chron- 
axia and the absence of response to faradic stimuli. In many cases, even 
though nascent units are present or nerve response is obtained at opera- 
tion, regeneration does not lead to good functional recovery when the 
elapsed time is very long. 

Of the 23 cases, the nerve in only 1 was left undisturbed by the sur- 
geon because of adequate response to direct nerve stimulation. All others 
were resected and sutured. We were in agreement with the surgeon’s 
judgment or had other confirmation in approximately 83 per cent of 
cases. It must be remembered that in cases of spontaneous regeneration 
of severed nerves there should be electrodiagnostic evidence of some 
neurotization. 


CONCLUSIONS 


The characteristics of response to electrical stimuli for various states 
of muscle are as follows: 


1. Normal.—A chronaxia equal to a small fraction of a millisecond, 
a rheobase ratio greater than 1.0 in the majority of cases, a tetanus ratio 
of from 3.2 to 9.5, a continuous strength-duration curve, reaction to 
faradic stimuli and slight facilitation with an optimum interval as deter- 
mined by repetitive stimuli. 


2. Denervation.—A chronaxia greater than 15 milliseconds; a rheo- 
base ratio of 1.0 or less in a considerable number of cases; a tetanus 
ratio of 1.0; a continuous strength-duration curve; no reaction to faradic 
stimuli, and pronounced facilitation with a high interval ratio, as deter- 
mined by repetitive stimuli. 

3. Early Degeneration.—A high tetanus ratio at a time before re- 


generation could have occurred, followed later by a tetanus ratio of 1.0. 


4. Early Regeneration.—A high tetanus ratio; increase of rheobasc, 
and, at times, a shortening of chronaxia. 


5. Maturation.—A chronaxia of 15 milliseconds or less; a high tetanus 
ratio; response to faradism, and a flat curve, as determined by repetitive 
stimuli. 


6. Partial Lesion.—An interval since injury of less than 100 per cent 
neurotization time, but one within which denervation should have oc- 
curred; a tetanus ratio of about 2.0; a chronaxia of less than 15 milli- 
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seconds; reaction to faradic stimulation, and a flat strength-interval 
curve, these characteristics being found together or alone. 


Analysis of the data from a selected series of cases representing a 
variety of types of nerve lesions revealed that the findings obtained by 
electrodiagnosis were confirmed in (1) 100 per cent of the cases of de- 


generating complete lesions, (2) 100 per cent of the cases of denervation 
following a complete lesion, (3) 92 per cent of the cases of regenerating 
complete lesions, (4) 95 per cent of the cases in which maturation has 
occurred and (5) 83 per cent of the cases of unsatisfactory neurotization, 
including spontaneous regeneration. 


Northwestern University Medical School. 
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CALCIFYING EPILEPTOGENIC LESIONS 


Hemangioma Calcificans; Report of a Case 


WILDER PENFIELD, M.D., F.R.S. 
AND 


ARTHUR WARD, M.D. 
MONTREAL, CANADA 


ECULIAR calcified neoplasms (or malformations) associated with 
symptomatic epilepsy have been encountered in the temporal lobe 
near the fissure of Sylvius. In order to gain an idea of their frequency, 
and as an aid to differential diagnosis, all cases of calcified epilepto- 
genic lesions of the temporal region were collected in this institute for a 
six year period, and are reviewed here. 

Our attention was called to these lesions when we were consulted by 
a man aged 21 because of epileptic seizures. His attacks were character- 
istic of temporal lobe origin and roentgenograms demonstrated a peculiar 
intracerebral calcification in that lobe. 


REPORT OF A CASE 


Case 1 (J. S.).—Study led to osteoplastic craniotomy, in 1938, and the fol- 
lowing excerpt is from the operative note by one of us (W.P.) in October 1938: 


“About 1 cm. beneath the surface of the right temporal lobe, a nodular, hard 
object was encountered. The surface was irregular, as though little stalagmites 
had formed on it. The tumor extended inward to a depth of about 6 cm. beneath 
the surface and bulged into the inferior horn of the ventricle. The wall of the 
ventricle came away with removal of the mass, leaving the choroid plexus ex- 
posed. This intracerebral tumor did not resemble any I have ever removed before. - 
There was no capsule. The mass had obviously expanded enough to displace 
structures and yet showed no evidence of growth at the time of operation. It was 
surrounded by an area of softened brain. There was no evidence of infiltration. 
The lesion seemed to be degenerative, but degeneration had taken place without 
the usual surrounding atrophy.” Thus, there was evidence of degeneration and 
of expansion. 


The patient had begun to have epileptic seizures six years earlier, at the 
age of 15 years. Several months after the onset of the attacks, a temporal cranio- 


A preliminary report of this study was read at a meeting of the Society of 
Neurological Surgeons, Oct. 20, 1944, Mont?eal, Canada. 


From the Department of Neurology and Neurosurgery, McGill University, and 
the Montreal Neurological Institute. 
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tomy and biopsy had been carried out by Dr. Charles Elsberg, who made the fol- 
lowing interesting operative note: 

“The tumor was larger than I had expected. Its appearance was certainly 
peculiar. It was surrounded by yellow, altered brain tissue and its surface was ir- 
regularly lobulated, like a raspberry. It was rather firm and was well demarcated 
from the surrounding brain. Its color was greenish brown.” 


Two months later Dr. Elsberg reopened the craniotomy wound, but again 
decided that it was wiser not to carry out removal. Instead, roentgen treatments 
were given. The attacks continued, with little change, and comparison of the 
biopsy material removed in 1932 with the tumor which we removed in 1938 
suggests that roentgen therapy had had little effect. The tumor had expanded 
sufficiently to obliterate the inferior horn, as shown by a pneumoencephalogram, 
but not enough to displace more distant parts of the ventricle. Comparison of 
repeated roentgenograms showed a gradual increase in the granular calcification 
(fig. 1) within the temporal lobe, but the pneumoencephalograms of 1932 and 


Fig. 1 (case 1).—Roentgenogram before operative removal of the hemangi- 
oma. Stippled granular calcification may be seen within the right temporal lobe. 
In the inset 1s shown a roentgenogram of the excised surgical specimen. 


1938 were almost identical, indicating that there had been no further total en- 
largement over that period, or any progressive atrophy. 

Histologically, as shown in figure 2, the mass was composed of a large num- 
ber of both thin-walled and thick-walled blood vessels, some large and some small. 
The thick-walled vessels showed extensive hyalinization of their walls, and many 
were thrombosed. The elastica interna could not be demonstrated with certainty in 
any of the vessels. The vascular elements were separated by varying amounts of 
cerebral tissue, composed of astrocytes and shadowy nerve cells. There were pro- 
nounced gliosis and an overgrowth of fibrous astrocytes. A large amount of pig- 
ment was deposited in the tissue, especially within the cytoplasm of nerve cells. 

Large flakes of darkly stained material were present in the hyalinized walls of 
the vessels composing the tumor and in occasional vessels nearby (fig. 3). This 
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material corresponded with the granules interpreted as areas of calcification in 
the roentgenograms. The dilated and tortuous vessels showed occasional prolifera- 
tion of the intima, the muscle cells of the media often being scattered through a 
hyalinized connective tissue. No leiomyomatous nodules could be demonstrated. 
In the study of the foregoing case special stains, by Dr. Boldrey,! 
showed that what was thought to be calcium in the chromatic stains was 
evidently largely iron. Chemical analysis, made by Dr. Donald McEach- 
ern, showed the total iron content to be 476 mg. per hundred grams of 
dry tissue, the normal figure for cortex given by Tingey- being 22.6 mg. 
Thus, there was in this case approximately a twenty-two fold increase. 
However, the calcium was found to be increased about a hundred times, 


Fig. 2 (case 1).—Microscopic section of the excised neoplasm, showing the 
vessels embedded in cerebral tissue; hematoxylin and Van Gieson stain. 


up to 3,037 Gm. per hundred grams of dry tissue, as compared with a 
normal of 0.036 Gm. for the cortex of the dog, as determined by Katzenel- 
bogen.* Radiopacity is said to be directly correlated with atomic weight, 
iron being 56 and calcium 40. Since the absolute amount of calcium pres- 


1. Dr. Boldrey, at the time of this study, was fellow in neuropathology. 

2. Tingey, A. H.: Iron, Copper and Manganese Content of Human Brain, 
J. Ment. Sc. 83:452-460, 1937. 

3. Katzenelbogen, S.: Calcium Content of Brain and Its Distribution in 
Various Regions During Diallylbarbituric Acid Narcosis: Experimental Study, 
Arch. Neurol. & Psychiat. 28:405-412 (Aug.) 1932. 
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ent is so much higher than the values for iron, the roentgenographic 
shadows may be presumed to be largely due to the calcium, and to a less 
extent to the iron. 

After a pathologic study, Dr. William Cone called the lesion a heman- 
cioma. We would agree with this, but, since it does not exactly fit into 
any of the groups in the classification drawn up by Cushing and Bailey,* 
we propose to classify the tumor as hemangioma calcificans, a nonspecific 


Fig. 3 (case 1).—Hyalinized wall of one of the angiomatous vessels (a) sep- 
arated from another partially calcified vessel (b) by cerebral tissue, in which there 
is gliosis. Pigment scattered in nerve cells may be seen at (c). Hematoxylin and 
Van Gieson stain. 


term denoting angioma which is not of the racemose type and which is 
predisposed to a peculiar type of degenerative calcification. 

In the eight years since operation, the patient has been well, and there 
has been no evidence of recurrence of the neoplasm. Except for one 


4. Cushing, H., and Bailey, P.: Tumors Arising from the Blood Vessels of 
the Brain: Angiomatous Malformations and Hemangioblastomas, Springfield, Ill., 
Charles C Thomas, Publisher, 1928. 
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major seizure, and possibly a few minor ones during the first postopera- 
tive years, he has been free of seizures. 

Rapid review of all calcified lesions of the temporal region seen at 
this institute in the six years following 1936 has provided us with 12 


Fig. 4 (case 2).—Coronal section of the brain. The calcified vascular lesion 
may be seen in the right temporal lobe. 


Fig. 5 (case 2).—Large and small vessels embedded in a fibrotic glial frame- 
work, as described in the text. Laidlaw’s connective tissue stain. 
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cases, 4 of which we consider to be of the type just described, and a fifth 
to be quite similar. 


ADDITIONAL CASES 


Case 2.—L. K., a woman aged 63, was admitted in status epilepticus. She 
had had monthly seizures for the past thirty years. Just before admission she was 
found to have a high fever, thought to be due to pneumonia. She died shortly 
after admission. At autopsy, a calcified vascular lesion was observed in the right 
temporal lobe (fig. 4). Microscopically, this lesion was seen to be composed of 
a collection of vessels (fig. 5) of various sizes. Many of the vessels were occluded 
by hyalinized connective tissue, the walls of some being composed only of such 
tissue, while in those of others there was also a thickened elastic lamina. Gliosis 
and changes in the nerve cells were noted between the vessels, as well as circum- 
scribed areas of perivascular calcificauon. 


Fig. 6 (case 3).—Roentgenogram showing collection of flaky, calcified bodies 
in the right temporal lobe. 


Case 3.—R. P., a man aged 21, was admitted with a history of generalized 
seizures for eight years. Roentgenograms (fig. 6) showed an area of calcification, 
which measured 1 by 1.5 cm. It was situated on the right side, 3 cm. above the 
floor of the temporal fossa. Electroencephalographic studies showed a discrete, 
superficial area in the right temporal region, in which there were paroxysmal dis- 
charges characteristic of an epileptogenic lesion. 

At operation, the first temporal convolution was seen to be a little wider than 
its neighbors (fig. 7A). It was hard to palpation, but its color was much the same 
as that of the neighboring convolutions. Beneath the surface the convolution was 
even wider. It was removed, as indicated by the dotted line in figure 7A, down 
to the island of Reil, without injuring the adjacent convolutions. This convolu- 
tion contained the calcified tumor, and just anterior to it was a small, softened 
gyrus, which seemed to be the focus for the abnormal electroencephalographic 
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2 A, photograph taken at operation. The broken line indicates 
the fissure of Sylvius. The widened first temporal convolution, in which the area 
of calcification was observed, is outlined by the dotted line. 


B, brain seen at operation, after removal of a calcified hemangioma in the 
first temporal convolution. The tickets indicate points at which stimulation pro- 
duced sensory or motor response from the patient. Compare with A. 
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waves, as indicated by electrical exploration carried out on the surface of 
the brain.5 This small gyrus was also removed. The brain as it appeared after 
removal is shown in figure 7B. 

The convolution containing the neoplasm was transected after removal and 
is shown in figure 8. The neoplasm was seen within the gyrus, the more super- 


Fig. 8 (case 3).—Cross section of the operative specimen from the first 
temporal convolution. The calcification is readily visible at the base of the gyrus. 


Fig. 9 (case 3).—Round, calcified areas lying free, for the most part, in the 
cerebral tissue. Some, however, are surrounded by a fine reticulin ring, which 


may in some cases have represented walls of blood vessels. Laidlaw’s connective 
tissue stain. 


ficial portion being dark gray, firm and avascular. The deeper portion contained 
a yellowish zone, about 1 cm. in diameter, which was densely calcified. 
Histologically, this calcified area was seen to be somewhat lobulated. The 
lobules were made up of spherical, hyaline bodies, which in some instances seemed 
to be lying within the thin walls of vessels lined with endothelium. Some spherites 
were obviously undergoing calcification (fig. 9). The arrangement of these 


5. This procedure has more recently been called electrocorticography. 
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spherites and of the intervening stroma suggested that. the tumor was a capillary 
hemangioma, now undergoing degeneration. A few spherites were scattered 
through the adjacent cerebral tissue. 

In the neighboring cortex the astrocytes showed chronic hypertrophic and 
degenerative changes. There, were patches of gliosis about individual vessels in the 
gray matter, the astrocytes having become fibrous only in a zone about a small 
vessel, which seemed to have closed. There were also patches of acute degenera- 
tion of astrocytes. The oligodendroglia showed acute swelling in patchy areas. 
There was satellitosis of the oligodendroglia about nerve cells. The neurons them- 
selves showed ischemic alteration in some areas, at times progressing to complete 
destruction. 


Fig. 10 (case 5).—Calcification in the right temporal lobe. The ventricle 
is filled with oxygen. 


During the seven years since operation, the patient has done well and has 
had no epileptic seizures. 


Casre 4.—W. P., a man aged 31, had complained of minor attacks for one 
year, with one major seizure shortly before admission. Roentgenograms showed 
an expanding lesion in the right temporal region, which was partially calcified. 
The electroencephalographic focus was in the same location. Operation revealed 
that the first temporal convolution was widened and the inferior horn shut off by 
a bulging, dense, yellow tumor in its lateral wall. Granular material, thought to 
be calcium, was noted at the center of the neoplasm. The tumor was moderately 
vascular. It was removed, with the anterior portion of the temporal lobe. 

Microscopically, the tumor was observed to be composed of numerous vessels, 
surrounded by strands and masses of oval, vacuolated cells, thought to represent 
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endothelial cells. It was therefore classified as a hemangioendothelioma which 
was undergoing calcification. 


Since operation the patient has been free of attacks and is working full time, 
although still receiving anticonvulsant medication. This tumor grew more rapidly 
than the others. It is possible that it should be classified separately as a hemangio- 
blastoma, but the fact that it has not recurred in seven years may argue for a low 
degree of malignancy. 


Case 5.—P. W., a man aged 34, had fractured his skull at the age of 22, but 
had recovered rapidly. At the age of 28 he began to have epileptic seizures. On 
his admission to the hospital, it was found that he had a calcified lesion in the 
left temporal region, as shown in figure 10. A pneumoencephalogram showed that 
the ventricles were not displaced by the lesion. Electroencephalographic study in- 
dicated that an epileptogenic lesion was situated in the left temporal region. The 
man was right handed, and operation was postponed for fear of interference with 
the speech area. A year later, however, after he had followed an anticonvulsant 


regimen faithfully, without being relieved of his attacks, radical treatment was 
decided on. 


At operation, it was observed that just below the fissure of Sylvius, at a 
point 5 cm. posterior to the anterior tip of the left temporal lobe, there was 
a gyrus a little wider than its neighbors and somewhat yellow. This gyrus was 
hard and contained the calcification previously seen in the roentgenograms. Electro- 
encephalographic study of the exposed brain (electrocorticogram) showed that 
sharp waves, “epileptic” in type, were originating from the cortex surrounding this 
gyrus. The yellow gyrus was removed, and with it the whole of the first temporal 
convolution from a point 7 cm. from the tip of the lobe up to, and including, 
the tip. The patient continued to talk normally during the procedure. 


The specimens showed a densely calcified area within one gyrus, which al- 
most completely replaced its white matter. This gyrus was brownish and firm. 
There was neither enlargement nor atrophy of the convolution. At the periphery 
of the calcified area, small calcospherites were present in the brain substance and 
occasionally about vessels. The granules were larger at the center. Within the 
calcified area there were many piloid astrocytes and a relatively small amount of 
connective tissue stroma. If the calcium had not been present, and if the gyrus 
had been shrunken, one might have concluded that the lesion was a traumatic 
scar. However, in such scars healthy vessels usually enter and pass through the 
tissue. The vessels in the present case were not normal. No cyst was present, 
and yet nearly all viable cells had disappeared at the center of the lesion. 


The appearance was somewhat like that seen in the areas of scattered cerebral 
calcification which appear in certain families. Such a case was described by 
Geyelin and Penfield,® and the intracerebral process was called by them “endarte- 
ritis calcificans cerebri.”” In that case, there was a considerably greater tendency 
for the calcification to occur in the walls of the vessels, whereas in case 5 of the 
present series the calcification was rather more prominent in the cerebral tissue. 

In the first temporal convolution in this case, and about the area in question, 
there was a moderate increase in the number of normal-appearing vessels. At the 
center of calcification the vessels were gone; yet there was enough deposition of 
calcium surrounded by piloid astrocytes (of the type that appears when myelin has 
been destroyed) to prevent gross shrinkage and atrophy. 


6. Geyelin, H. R., and Penfield, W.: Cerebral Calcification Epilepsy, Arch. 
Neurol. & Psychiat. 21: 1020-1043 (May) 1929. 
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On histologic grounds, it might be justifiable to propose the diagnosis of 
piloid astrocytoma, but because the astrocytic forms appeared to be reactive, rather 


than neoplastic, it seems better to classify this lesion also as a hemangioma calci- 
ficans, similar to that in case 3. 


COMMENT 


Since Lebert* first adequately described an intracerebral angioma, a 
rather confused literature has accumulated on the subject. Adequate 
summaries, however, have been prepared by Lavillette’ (1906), Cushing 
and Bailey* (1928) and Bergstrand® (1936). Dandy (1928) discussed 
many such lesions under the heading of arteriovenous aneurysms. O. Bailey 
and Ford'! (1942) attempted to include all these varied lesions in the 
two groups of hemangioblastomas and angioblastic meningiomas. Cushing 
and Percival Bailey made an exhaustive study of their cases and of the 
problem of pathologic classification. 


Our material seems to be somewhat different. We have, therefore, 
collected the cases, 12 in all, encountered during a six year period in 
which there was calcification in the temporal region associated with the 
clinical complaint of epileptic seizures. All the patients had suffered 
from symptomatic epilepsy, and all had calcification in one temporal 
region. The nature of these lesions may be summarized as follows: 
calcifying hemangioma, 5 cases; arachnoidal bony plaque, | case; calci- 
fied intracerebral hematomas, traumatic, 2 cases; racemose hemangioma 
with calcification, 2 cases; tuberculoma, unverified, 2 cases. 


It is obvious that to a certain extent these cases were selected because 
of our particular interest in focal epilepsy. Otherwise, they represent a 
sample cross section of medical practice. All lesions were verified at 
operation or autopsy except the 2 tuberculomas. These 2 lesions will be 
excluded from discussion. Of the 10 remaining calcified lesions associ- 
ated with seizures, there were 7 tumors of blood vessels. All 7 exhibited 
exidence of expansion, but this was never great enough to produce a 
notable increase in intracranial pressure. 


7. Lebert, H.: Tumeur érectile du cervenau, in Traité d’anatomie pathologi- 
que, Paris, J. B. Bailliere & fils, 1857, vol. 1, pp. 213-217. 

8. Lavillette, G.: Angiomes intracranien, Thesis, Paris, no. 238, Paris, Bon- 
valet-Jouve, 1906. 

9. Bergstrand, H.: On the Classification of the Hemangiomatous Tumors 


and Malformations of the Central Nervous System, Acta path. et microbiol. 
Scandinav. (supp.) 26:89-95, 1936. 


10. Dandy, W. E.: Arteriovenous Aneurysm of the Brain, Arch. Surg. 17: 
190-243 (Aug.) 1928. 


11. Bailey, O. T., and Ford, R.: Sclerosing Hemangiomas of the Central 
Nervous System, Am. J. Path. 18: 1-28, 1942. 
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Roentgenographic Study.—In a careful review of the roentgenologic 
features of these cases, we had the assistance of Dr. Donald McRae. 


Nevertheless, it is obvious that identification by roentgenographic means 


alone is difficult. 


Fig. 11.—Roentgenograms in 4 cases of hemangioma calcificans: A, case 1; 
B, case 2; C, case 3; D, case 5. 


Figure 11 shows examples of the slowly growing hemangioma calci- 
ficans. In A (case 1) small granules, measuring 1 to 2 mm. in diameter, 
are shown loosely scattered over an area measuring approximately 3 by 2 
by 2 cm. The granules take no particular pattern. Roentgenograms 
taken a year later showed slight increase in size of some granules and 
several tiny new granules, which were not present in the earlier film. 
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The total size of the abnormal area seemed to be about the same as 
before. The inset in figure 1 shows the distribution of the granules in 
the area after excision, and chemical analysis demonstrated that both 
calcium and iron were present. 

In B (fig. 11) small, scattered granules were present in an area 
framed by the outline of the sella turcica. The granules were a little 
more closely packed, and gross examination showed the presence of 
larger vessels than in case 1 (A). 


Fig. 12.—Roentgenograms, showing various calcified lesions in the temporal 
region: A, racemose hemangioma, lateral view (case 10); B, same frontal view; 
C, racemose hemangioma (case 9); D, intracerebral hematoma (case 8); E, 
arachnoidal plaque about vein (case 6). 


In C and D, the calcifications in 2 cases appear in a circumscribed 
mass, roughly resembling a raspberry in shape. No cortex of calcification 
can be made out in either case. In C, faint gray lines are demonstrable 
radiating from the center to the periphery, like spokes of a wheel. In 
these 2 cases the calcification is fairly compact, and the tumor bears a 
certain resemblance to the shadow of a calcified tuberculoma, as 
described by Weinberger and Grant!?; in neither case, however, is the 


12. Weinberger, L. M., and Grant, F. C.: Calcified Tuberculoma of Brain, 
Am. J. Roentgenol. 47:525-533, 1942. 
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peripheral outline quite so irregular. In neither case was there any 
evidence of tuberculosis. In none of the cases of hemangioma calcificans 
did increased vascular markings appear in the overlying skull. 


In A and B of figure 12 the calcification appears in the center of a 
large racemose hemangioma. There are small and medium-sized gran- 
ules in a zone measuring 2 by 2 by 2.5 cm. In the lateral view (A) 
there is no detectable pattern, and only the vascular channel in the 
temporal bone suggests that large vessels are present. In the frontal 
view (B), however, the granules appear in the form of an S, which 
seems to outline a large vessel. In C, nebulous strands of faint calcifi- 
cation in the temporal lobe are scattered over an area 2.5 by 1.5 by 1.5 
cm. The absence of granules and the presence of the long, slightly wavy 
areas of calcification suggest a vascular lesion. 


In D (fig. 12), the calcification, which proved to be located in the 
wall of an intracerebral cyst, is arranged in a linear mass, which is not 
homogeneous in density. Two fairly homogeneous masses, seen above, 
resemble phleboliths as they appear in veins of the pelvis. 


In E (fig. 12), the bony plaque which was observed to surround a 
superficial cortical vein is easily visualized, and the tunnel formed by the 
vein is seen running through it. 


HEMANGIOMA CALCIFICANS 


Observations in the 5 cases of this tumor are summarized as follows: 
In all cases there was calcification of a lesion within one temporal lobe. 
In 4 (cases 1, 2, 3, and 5) the lesions seemed to be of the same type. 
They were situated close to the fissure of Sylvius. Obviously slow grow- 
ing, or even remaining of the same size, they, nevertheless, were not 


undergoing progressive atrophy. The term calcifying hemangioma is 
descriptive of all of them. 


In the fifth case (case 4) the lesion was more rapid growing and was 
initially classified by us as hemangioendothelioma because it was consider- 
ably more cellular than the other 4 lesions. Nevertheless, the striking 
characteristic of the growth was its widespread calcification. 

An additional case, which would raise the number to 6, was elimi- 
nated because no calcification was detected roentgenologically. The 
patient, a man aged 39, had complained of seizures for two years. At 
operation, a small mass was removed from the right temporal lobe; 
histologically, it was almost identical with the tumor in the first case 
reported. It is likely that if this tumor had been given more time it 
would have become a focus for deposition of calcium and iron. In other 
words, this lesion may represent an early stage in the evolution of such 
tumors. 
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In this group, the lesions all lay near the fissure of Sylvius, and in all 
but 1 they were located on the right side. The lesions consisted of large 
and small vessels of irregular shape. Their walls were usually thin, 
thickening, when it occurred, being due to hyaline transformation. 
Elastic laminas could only rarely be demonstrated. The intima con- 
sisted of a single layer of endothelial cells, occasional endothelial prolifer- 
ation being demonstrated. The media consisted of a few smooth muscle 
cells, arranged circularly and often embedded in abundant collagenous 
connective tissue. Only rare leiomyomatous nodules were present. The 
intervascular stroma was composed of degenerating cerebral tissue with 
replacement by neuroglial and occasional connective tissue. In many 
areas capillaries were numerous, and occasional dilated endothelial tubes 
could be identified. 

The lesion was thus basically composed of vessels resembling veins, 
interspersed capillaries and occasional atypical arterioles. The vessels 
were not large, and grossly no serpentine or racemose structures were 
noted. The tumors thus differ from those described by Cushing and 
Bailey, and the term hemangioma calcificans has arbitrarily been chosen 
for them. 

This group of lesions came to our attention because they were epilep- 
togenic and because they were calcified. Their histologic appearance 
was similar enough to make it useful to give them a name for the pur- 
poses of clinical study and treatment. 

The calcification bears some resemblance to that seen scattered 
through the brain of certain families, a condition called endarteritis calci- 
ficans cerebri by Geyelin and Penfield. This resemblance was strongest 
in cases 1 and 5 and is discussed in connection with case 5. In these 
cases of familial calcification the presenting symptom is likely to be epi- 
leptic seizures also, but the familial calcification appears in more than 
one area of the brain and tends to occur in the zone between cortex and 
white matter. Thus, the growth may show parallel lines in the 
roentgenogram. 

On the other hand, calcification could be demonstrated roentgeno- 
graphically in only 1 of the 16 cases reported by Cushing and Bailey. 
Camp" reported only 1 case of calcification in an angioma, and that was 
of the Sturge-Weber type, whereas Schwartz!* expressed the belief that 
calcification may be detected in 80 per cent of cases. Of the group of 8 
cases of arteriovenous aneurysms of the temporal region reported by 
Dandy," calcification was present in 2. 


13. Camp, J. D.: Intracranial Calcification and Its Roentgenologic Signifi- 
cance, Am. J. Roentgenol. 23:615-624, 1930. 

14. Schwartz, C. W.: Vascular Tumors and Anomalies of Skull and Brain 
from a Roentgenologic Viewpoint, Am. J. Roentgenol. 41:881-900, 1939. 


| 


PENFIELD-WARD—EPILEPTOGENIC LESIONS 35 


The first case to be described which might fall under the head of 
hemangioma calcificans is that reported by Bremer and Carson'® (1890), 
in which a man aged 23, who had complained of seizures, had a “cav- 
ernous angioma” in the region of the fissure of Rolando on the right 
side, which was removed at operation. The patient appeared well for 
three months and. then died of tuberculosis. In the series of 18 cases 
reported by Lavillette’ (1906), perhaps 2 additional cases might fall in 
this group. None of the 5 cases of venous angioma reported by Cushing 
and Bailey* are of the type described here, but the case of Buckley which 
they described would seem to be identical histologically, the lesion being 
a wedge-shaped venous angioma which occupied a considerable portion 
of the right occipital lobe. The lesion was not calcified, however. 

The racemose hemangiomas may be passed over without further dis- 
cussion, for they have been studied by others, as cited earlier. Although 
Virchow strongly upheld the view that this type of lesion was a true 
neoplasm, other authors have maintained that it represents a malforma- 
tion. The consensus at present is perhaps best stated by Bergstrand,” 
who expressed the belief that attempts to classify the vascular growths of 
the nervous system either as tumors in the narrow sense or as malforma- 
tions are bound to be misleading because the two concepts do not exclude 
each other. Arieti and Gray'® went further and stated that they have 
evidence that “these lesions are not genuine static malformations but are 
capable of further differentiation and autonomous growth.” 

On the basis of the histories and the pathologic data in these cases of 
hemangioma calcificans, we would agree with the latter point of view. 
It was a striking fact that in our cases there was always some evidence of 
local expansion in spite of the histologic evidence of degeneration. 


SUMMARY 


During a period of six years, 12 cases of calcified epileptogenic lesions 
of the temporal lobe were collected in this clinic. The lesions in 5 of 
these cases seemed to be of one type—hemangioma calcificans. This 
tumor differs both from the serpentine venous angiomas and from the 
arteriovenous aneurysms previously described. 

In 2 of the remaining 7 cases, the tumor was a racemose hemangioma; 
in 1, a bony arachnoidal plaque, and in 2, a post-traumatic degenerative 
calcification of an intracerebral hematoma; in 2 cases the diagnosis was 
tuberculoma, although there was no verification of this. 


15. Bremer, L., and Carson, N. B.: A Case of Brain Tumor (Angioma 
Cavernosum) Causing Spastic Paralysis and Attacks of Tonic Spasms: Operation, 
Am. J. M. Sc. 100:219-242, 1890. 

16. Arieti, S., and Gray, E. W.: Progressive Multiform Angiosis, Arch. 
Neurol. & Psychiat. 51:182-189 (Feb.) 1944. 
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Curiously, the roentgenographic appearance of hemanigoma calcificans 
(fig. 1) resembled that of the racemose hemangioma (fig. 12 C), and 
that of the hemangioma calcificans shown in figure 6 and of the other, in 
figure 10, might well be mistaken for tuberculoma. The comparison is 
clearer in figures 11 and 12. 


All the lesions called hemangioma calcificans occurred in the tem- 
poral lobe and had been producing seizures for six, six, eight, one and 


one-half and thirty years, respectively. Four of them were successfully 
removed at operation, and the cases are presented in the hope that in 
further instances this type of lesion may be recognized and treated. 


Montreal Neurological Institute. 
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MANIC-DEPRESSIVE PSYCHOSIS 
Course When Treated and Untreated With Electric Shock 


PAUL E. HUSTON, M.D., Ph.D. 
AND 


LILLIAN M. LOCHER, B.A. 
IOWA CITY 


N THIS REPORT, the course of manic-depressive psychosis is com- 
pared in two groups of patients, one treated with electric shock and 
the other, a control, not so treated. After discharge, both groups were 
followed in order to evaluate the more permanent effects of shock ther- 
apy. In addition, an analysis is presented of certain factors which the 
literature indicates may be related to the course of the psychosis. These 
factors are: family history, prepsychotic personality, age of onset, acute- 
ness of onset, type of onset, severity of illness, typicality of depression, 
number of previous depressions, duration of illness before treatment, 
number of shocks and sex of the patient. 


In this paper, “manic-depressive psychosis” refers to a psychosis in 


which the primary psychopathology is in the affect. The subtype “depres- 
sive” is defined as depression of spirits with psychic and motor retarda- 
tion. Such depressions are classified as typical. Depressions with agitation, 
paranoid features, perplexity or depression without retardation are desig- 
nated as atypical. 


MATERIALS AND TECHNIC 


The control group was composed of patients admitted to the hospital from 
1930 to 1938, inclusive. Treatment consisted in psychotherapy, hydrotherapy, 
occupational therapy and participation in group activities. The shock group was 
composed of patients treated in the hospital from July 1, 1941 to July 1, 1943. 
Patients of either group who had manic attacks before or after hospitalization were 
excluded. Information on the control group after discharge was secured by letters 
from relatives, social agencies, referring physicians, local hospitals, county homes, 
private sanatoriums and the patients themselves. Patients later admitted to state 
hospitals were interviewed if still in residence, or, if discharged, their records were 
examined.! Patients living in the vicinity of the hospital were seen at their homes 
or in the outpatient clinic. In about one third of the cases, the patients or their 


Permission to examine patients and records in state hospitals was obtained 
from Dr. R. A. Stewart, Independence State Hospital; Dr. C. F. Obermann, 
Cherokee State Hospital; Dr. N. Render, Clarinda State Hospital, and Dr. A. 
Soucek, Mount Pleasant State Hospital. 
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relatives were interviewed or state hospital records were studied. No patient was 
included unless the follow-up information was considered reliable, as checked by 
an average of three sources per patient.2 The patients in the shock group were 
followed by the aforementioned methods every six months after discharge. In 
evaluation of the postadmission course, the clinical status at and after discharge 
was graded as complete recovery, pronounced improvement, improvement and no 
improvement. 


In terms of the comparisons to be made, it was important that the two groups 
be relatively comparable with respect to the depression on admission. The control 
group contained 80 patients—42 men and 38 women. For 60 patients the illness 
on admission was Classified as a typical retarded depression. The 20 patients with 
atypical depressions were divided into subgroups as follows: agitation, 12 patients; 
paranoid features, 2 patients; paranoid features and agitation, 3 patients; per- 
plexity, 2 patients; mixed type, 1 patient. The age of onset of the admission de- 
pression, expressed in years, was calculated as follows: mean, 38.9; median, 38; 
for the middle 50 per cent, 31 to 46; range, 18 to 63. The duration of illness, 
before illness, in terms of months, was: mean, 6.3; median, 4; for the middle 50 
per cent, 2 to 6; range, 1 to 36. The control group was followed after discharge 
for an average of 82 months, the median period being 84 months, the period for 
the middle 50 per cent 72 to 96 months and the range 12 to 168 months. 


The shock group consisted of 74 patients—25 men and 49 women. For 48 
patients the depressions on admission were typical. Twenty-six had atypical de- 
pressions: agitation, 6 patients; paranoid features, 1 patient; perplexity, 6 patients, 
and mixed type, 13 patients. The mean age at onset was 39.7 years; the median, 
39 years; the age for the middle 50 per cent, 31 to 47 years, and the range, 21 to 
68 years. Before admission these 74 patients had been ill an average of 6.8 months, 
the median duration of illness being 5 months, the duration of illness for the 
middle 50 per cent 2 to 7 months and the range 1 to 72 months. This group was 
followed for an average of 36 months, the median period being 35 months, the 
period for the middle 50 per cent 24 to 42 months and the range 2 to 48 months. 


Thus, the groups were fairly comparable with respect to age of onset, per- 
centage with typical depressions and duration of illness before admission. The dif- 
ferences in sex appeared to be of no importance, as will be shown later. When- 
ever the difference in the length of the follow-up period might make a comparison 
questionable, equal follow-up periods were used. 

In addition to this material indicating comparability of the two groups for 
the admission depression, other statistical data suggest comparability in terms of 
the tendency toward depressions. 1. The control group had a total of 196 depres- 
sions; 99 of these occurred before the admission depression; 80 were the admission 
depressions, and 17 followed the patient’s discharge, 11 occurring within the 
follow-up period for the shock group. The patients of the shock group had 167 
depressions; 82 occurred before admission; 74 were the admission depressions, and 
11 followed the patient’s discharge. When equal follow-up periods are used, the 
number of depressions per patient is about the same for the two groups: 2.4 for 
the control group and 2.3 for the shock group. 2. The duration of the depressions 
prior to the admission depression was similar for the two groups. For the control 
group, the 99 preadmission depressions had an average duration of 6.1 months, 
a median duration of 5 months, a duration for the middle 50 per cent of 3 to 8 


2. From the standpoint of diagnostic accuracy it is of interest that of 97 
patients considered for the control group, 5 had schizophrenia when examined in 
state hospitals several years later. 


zx 


HUSTON-LOCHER—MANIC-DEPRESSIVE PSYCHOSIS 39 


months and a range of | to 24 months. The respective figures for the 82 preadmis- 
sion depressions in the shock group were 5.5, 4, 3 to 7 and 1 to 48 months. 
3. The numbers of patients having single and multiple depressions were dis- 
tributed similarly in the control and the shock group. The respective figures for 
the two groups were: one depression, 30 and 36 patients; two depressions, 20 and 
15 patients; three depressions, 13 and 12 patients; four depressions, 8 and 7 
patients; five depressions, 2 and 2 patients; six depressions, 2 patients and 1 
patient; seven depressions, 1 patient and none; nine depressions, 1 patient and 
none; twenty-one depressions, none and 1 patient. 4. The number of depressions 
according to decade of onset of the depressions was about the same for the two 
groups. The respective values for the control and shock groups were: decade 10 
to 19 years, 4 and 4 per cent; decade 20 to 29 years, 23 and 19 per cent; decade 
30 and 39 years, 32 and 30 per cent; decade 40 to 49 years, 23 and 25 per cent: 
decade 50 to 59 years, 15 and 17 per cent; decade 60 to 69 years, 3 and 5 per 
cent. Finally, the two groups were similar with regard to racial, cultural and 
economic factors. 

The average number of major convulsions for the shock group was 7.2, with 
a median 6 to 7, a value for the middle 50 per cent of 5 to 10 and a range of 
1 to 15. The usual practice was to produce complete recovery with shock, if pos- 
sible, and then give one or two additional shocks. A 60 cycle, alternating current 
was applied from 0.1 to 0.3 second with a voltage of 80 to 150. Most of the 
patients received curare to reduce the intensity of the convulsions. Shocks were 
given two or three times a week. Except for transient loss of memory and occasional 
postshock confusion, the only complication was a minor compression fracture of 
the dorsal portion of the spine in 1 case. 


RESULTS 


Outcome of the Admission Depression—tThe results for the admis- 
sion depression in the control group were as follows: Sixty-three patients, 
or 79 per cent, recovered spontaneously; 6, or 7 per cent, committed sui- 
cide; 4, or 5 per cent, died of causes other than suicide, and 7, or 9 per 
cent, were still depressed. The 6 patients who committed suicide did so 
4, 2, 2, 3, 14 and 65 months, respectively, after discharge. In 2 of the 4 
deaths the mental illness was a direct coutributing factor, 1 death being 
caused by exhaustion and malnutrition 3 weeks after discharge, and the 
other by septicemia 114 months after discharge, while the patient was in 
a stuporous depression. The third death was due to disease of the coro- 
nary vessels, 7 months after release; the fourth, to pulmonary tubercu- 
losis, 64 months after discharge. Both the latter patients remained de- 
pressed until death. The 7 patients who were still depressed had been 
discharged, respectively, 76, 79, 84, 84, 90, 96 and 117 months previously. 
These patients had been residing almost continuously in state hospitals 
since their discharge. 


The results for the admission depression in the shock group were as 
follows: Sixty-five patients, or 88 per cent, showed complete recovery; 
1, or 1 per cent, committed suicide; 1, or 1 per cent, died of causes other 
than suicide, and 7, or 10 per cent, were still depressed. The patient who 
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committed suicide had been depressed for 42 months after discharge. The 
1 death was due to an abscess of the lung, 12 months after release from 
the hospital, while the patient was still mentally ill. The 7 patients who 
were still depressed had been discharged, respectively, 24, 36, 36, 36, 42, 
48 and 48 months previously. All these patients lived outside psychiatric 
hospitals after discharge. 

A comparison of the figures shows that the rate for complete re- 
covery in the shock group was about the same as that for spontaneous 
recovery in the control group. The rate of suicide was lower for the shock 
group; this is particularly significant, since 5 of 6 suicides in the 
control group occurred 14 months or less after the patient’s discharge. 
This interval is well within the follow-up period for the shock group. 
Possibly, also, shock therapy prevented deaths, since in 2 of the 4 deaths 
of the control group the mental illness was a direct contributing factor. 
It is noteworthy that none of the patients in the shock group who are 
still depressed reside in a psychiatric institution, whereas all those in the 
control group who are still depressed are in state hospitals, 1 having been 
there continuously for 117 months.* 


Duration of Admission Depression——Shock therapy shortens depres- 
sions. This is seen most clearly in a comparison of the duration of the 
admission depression for patients with spontaneous recovery in the con- 
trol group and that for patients with complete recovery in the shock 


3. (a) Alexander, G. H.: Therapeutic Efficacy of Electroconvulsive Ther- 
apy, J. Nerv. & Ment. Dis. 102:221-230, 1945. (b) Bennett, A. E.: An Evalua- 
tion of the “Shock” Therapies, Psychiatric Quart. 19:465-477, 1945. (c) Bianchi, 
J. A., and Chiarello, C. J.: Shock Therapy in the Involutional and Manic-Depres- 
sive Psychoses, ibid. 18:118-126, 1944. (d) Epstein, J.: Electric Shock Therapy 
in the Psychoses, J. Nerv. & Ment. Dis. 98:115-129, 1943. (e) Fitzgerald, O. W. 
S.: Experiences in the Treatment of Depressive States by Electrically Induced 
Convulsions, J. Ment. Sc. 89:73-80, 1943. (f) Furst, W., and Stouffer, J. F.: The 
Electrical Shock Treatment of Psychoses, J. Nerv. & Ment. Dis. 96:499-507, 1942. 
(g) Kalinowsky, L. B.: Electric Convulsive Therapy, with Emphasis on Impor- 
tance of Adequate Treatment, Arch. Neurol. & Psychiat. 50:652-660 (Dec.) 1943. 
(h) Katzenelbogen, S.; Baur, A. K., and Coyne, A. R. M.: Electric Shock Ther- 
apy: Clinical, Biochemical and Morphologic Studies, ibid. 52:323-326 (Oct.) 
1944. (i) Malzberg, B.: Electric Shock Therapy in the New York State Civil Hos- 
pitals, Psychiatric Quart. 17: 154-163, 1943. (j) Pacella, B. L., and Barrera, S. 
E.: Follow-Up Study of a Series of Patients Treated by Electrically Induced Con- 
vulsions and by Metrazol Convulsions, Am. J. Psychiat. 99:513-518, 1943. (k) 
Smith, L. H.; Hughes, J.; Hastings, D. W., and Alpers, B. J.: Electroshock Treat- 
ment in the Psychoses, ibid. 98:558-561, 1942. (1) Smith, L. H.; Hastings D. W., 
and Hughes, J.: Immediate and Follow-Up Results of Electroshock Therapy, ibid. 
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group. For the 63 patients of the control group who manifested spon- 
taneous recovery from the admission depression, the average was 21.1 
months; the median duration, 15 months; the duration for the middle 
50 per cent, 7 to 26 months, and the range, 4 to 92 months. For the 65 
patients of the shock group who showed complete recovery after shock, 
the average duration was 12.6 months; the median duration, 9 months; 
the duration for the middle 50 per cent, 4 to 17 months, and the range, 
1 to 79 months. For both groups the distributions were skewed, as the 
ranges indicate. The distribution for the control group was the more 
skewed, since the patients were followed for a longer period than those 
in the shock group. Under these conditions, the averages were consider- 
ably influenced by the cases in which a long time was required for re- 
covery. Hence, the medians, which were not influenced by these long 
durations, are the more reasonable figures to compare. This is evident 
from an inspection of the lower ends of the two distributions, which re- 
veals them to be similar. A comparison of the medians shows that shock 
therapy saved 6 months. The time saved would have been greater if the 
patients had been treated earlier in the course of the depression. The 
median duration of the admission depression before admission was 4 
months. Thus, there would have been a potential saving of 9 months 
for the admission depression. 


Depressions After Discharge-—Another comparison concerns depres- 
sions occurring after the admission depression. Eleven of the control 
patients who experienced spontaneous recovery had 17 subsequent de- 
pressions. These occurred 3, 6, 7, 12, 18, 22, 23, 34, 35, 36, 42, 52, 56, 
57, 60, 94 and 96 months, respectively, after recovery from the admission 
depression. Of these 17 depressions, 12 terminated in spontaneous re- 
covery; 1 ended in suicide, and from 4 others the patients had not re- 
covered at the end of the follow-up period. In the shock group 11 patients 
had depressions after complete recovery from the admission depression. 
These depressions occurred 2, 2, 3, 6, 12, 18, 24, 30, 31, 36 and 36 
months later. One of these patients recovered spontaneously ; 2 committed 
suicide; 4 were treated with shock again, 3 of these responding with com- 
plete recovery and 1 with pronounced improvement, and 4 had not re- 
covered at the end of the follow-up period. Shock therapy, therefore, does 
not appear to prevent subsequent depressions. Eleven of the 17 depres- 
sions of the control group came 42 months or less after the patient’s dis- 
charge. The 11 subsequent depressions of the shock group occurred within 
the same period. Shock therapy, therefore, does not appear to predis- 
pose to subsequent depressions.‘ 


4. (a) Kalinowsky, L. B., and Hoch, P. H.: Shock Treatment and Other 
Somatic Procedures in Psychiatry, New York, Grune & Stratton, Inc., 1946. (6) 
Kerman, E. F.: Electroshock Therapy, J. Nerv. & Ment. Dis. 102:231-242, 1945. 
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FACTORS RELATED TO COURSE 


Certain factors frequently discussed as related to the course of de- 
pressions were analyzed.** 


Family History—The family histories of the control and shock groups 
were classed as positive or negative for the psychosis. The patients with 
positive histories comprised three subgroups: patients with psychosis in 
the direct lines, patients with psychosis in the collateral lines and patients 
with instability in the direct and collateral lines, all for the two preced- 
ing generations. By psychosis were meant schizophrenia, manic-depressive 
psychosis and involutional illnesses. Instability referred to alcoholism, crim- 
inality, psychopathic personality, epilepsy and “nervous breakdown.” In 
the control group, 58 had a positive and 22 a negative family history. 
Neither the separate nor the combined subgroups with a positive family 
history had a relatively greater percentage of multiple depressions. More- 
over, the median duration of the depression for the patients with a posi- 
tive family history was 6 months, and that for the patients with a nega- 
tive family history was 8 months—an insignificant difference. In the 
shock group, 43 patients had a positive and 31 a negative family history. 
The follow-up course was similar for the separate subgroups with a 
positive family history, for the total group with a positive family history 
and for the group with a negative family history. Thus, a positive family 
history does not appear to influence the course of the untreated or the 
treated disease.® 

Age of Onset.—Does the age of onset affect the duration of a depres- 
sion? The durations of the depression for all the patients in the control 
group according to the decade of life in which the onset occurred are 
shown in the table. Beginning with the second and continuing through the 
fifth decade, there is a regular increase in the average and median dura- 
tions of the depressions.® This is true for the 196 depressions, as well as 
for the 170 of those which ended in spontaneous recovery. The shorter 
durations for the illnesses in the sixth and seventh decades of life may be 
related to the smaller number of cases. 


5. (a) Paskind, H. A.: Manic-Depressive Psychoses: The Relation of 
Hereditary Factors to the Clinical Course, Arch. Neurol. & Psychiat. 25: 145-147 
(Jan.) 1931. (b) Rennie, T. A. C.: Prognosis in Manic-Depressive Psychoses, 
Am. J. Psychiat. 98:801-814, 1942. (c) Steen, R. R.: Prognosis in Manic-Depres- 
sive Psychoses, with Report of Factors Studied in Four Hundred and Ninety-Three 
Patients, Psychiatric Quart. 7:419-429, 1933. (d) Strecker, E. A.; Appel, K. E.; 
Eyman, E. V.; Farr, C. B.; Lamar, N. C.; Palmer, H. D., and Smith, L. H.: The 
Prognosis in Manic-Depressive Psychoses, A. Research Nerv. & Ment. Dis., Proc. 
b1:471-538, 1931. 

6. Lundquist, G.: Prognosis and Course in Manic-Depressive Psychoses: 
Follow-Up Study of Three Hundred and Nineteen First Admissions, Acta psychiat. 
et neurol., 1945, supp. 35, pp. 1-96. 
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The tendency for depressions to increase in length with advancing 
age is further disclosed by the durations of the depressions in patients 
who had more than one depression. These patients were placed in four 
groups: those whose subsequent depressions were of about the same 
duration, that is, a difference of not greater than + 1 month, 4 patients; 
those whose subsequent depressions increased in duration by 2 months 
or more, 33 patients; those whose subsequent depressions were of shorter 
duration by 2 months or more, 3 patients, and those whose depressions 
had a fluctuating duration, 10 patients. These figures indicate that two 


Relation of Duration of Depressions of Manic-Depressive Psychosis 
to Decade of Onset, Control Group 


All Depressions | Depressions with Spontaneous Recovery 


Duration, Months | Duration, Months 
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thirds of the patients with multiple depressions had succeeding depres- 
sions of longer duration than their first depressions.‘ However, it 
is impossible to make a specific prediction concerning the length 
of a depression in an individual case from the data on one or more 
earlier depressions. A few illustrations from cases of multiple depressions 
follow, the duration of the depressions being given in months in the 
order in which they occurred: 1, 4, 4 and 4; 24, 1, 4, and 1; 9, 1, 2 and 
7; 12, 12 and 34; 6, 5, 4, 9, 2 and 6; 3, 24 and 96. 

In the shock group, the percentages of patients who were classified 
as showing complete recovery or pronounced improvement throughout 
the follow-up period were about the same regardless of the decade of 
onset of the treated illness. 


7. It might be said that the length of depressions increased with the number 
of depressions instead of with age. It is difficult to disprove this, and our material 
does not include enough cases of single depressions to make possible a satisfactory 
analysis. 
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On the basis of the material showing that the length of depressions 
increases with the age of onset, it appears that treatment is of more 
importance for older patients.® 


Prepsychotic Personality—The patients were classified on the basis 
of a normal or abnormal premorbid personality. An abnormal personality, 
as used here, means a deviation from normal sufficiently pronounced to 
permit the personality to be characterized in terms of outstanding traits. 
Psychopathy is not implied. Of the control group, 46 patients had a nor- 
mal, and 34 an abnormal, personality (schizothymic, 16; cyclothymic, 
13; anaclitic, 2; anancastic, 7; anancastic and schizothymic, 2). Abnor- 
mality of personality was not associated with a greater duration of the 
depression or with a greater percentage of multiple depressions. Of the 
shock group, 51 patients were said to have normal personalities and 23 
abnormal personalities (anancastic, 8; anaclitic, 5; schizothymic, 4; 
cyclothymic, 3 and combinations of these types, 3). Prepsychotic per- 
sonality made no difference in the results of shock.® 


Acuteness of Onset.—In the control group, 7 patients had an acute 
onset of the depression (in less than one month) and 73 a gradual onset. 
Inspection showed the duration of the depression at the time of admission 
to be about the same in cases of acute and in cases of gradual onset. In 
the shock group the depression developed acutely in 12 patients and 
gradually in 62 patients. The follow-up results were about equal for 
the two groups.!° 


Type of Onset.—In the admission depressions of the control group 
there is a suggestion that a psychogenic onset is associated with a longer 
depression than is an endogenous onset. A psychogenic onset was desig- 
nated as one in which psychic trauma occurred just prior to the onset; 
in an endogenous onset there was no psychic or organic trauma. For the 
24 patients who had psychogenic onsets the median duration was 20 
months, and for the 54 patients with endogenous onsets the median 
duration was 11 months. For the patients who recovered spontaneously, 
the 16 with psychogenic onset had a median duration of 16 months, 
while the 39 patients with an endogenous onset had a median duration 


8. Anderson, E. W.: Prognosis of the Depressions of Later Life, J. Ment. 
Sc. 82:559-588, 1936. Lundquist. Malzberg, B.: A Statistical Study of the Factor 
of Age in the Manic-Depressive Psychoses, Psychiatric Quart. 3:590-604, 1929. 
Pollock, H. M.: Recurrence of Attacks in Manic-Depressive Psychoses, A. Re- 
search Nerv. & Ment. Dis., Proc. 11:668-675, 1931. Rennie.5> Steen.5¢ Strecker 
and others.54 Tillotson and Sulzbach.3™. 
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of 10 months. In the shock group the post-treatment course was not 
related to the type of onset.?! 


Severity of Illness—In the control group, severer symptoms were 
associated with longer illnesses. Thirteen patients had mild symptoms: 
The average duration of the psychosis was 12 months; the median dura- 
tion, 10 months; the duration for the middle 50 per cent, 6 to 17 months, 
and the range, 4 to 33 months. For 42 patients the illness was of moderate 
severity, the average duration being 27 months, the median duration 16 
months, the length of illness for the middle 50 per cent 7 to 33 months 
and the range 3 to 120 months. For 25 patients the illness was very 
severe. Here, the mean duration was 36 months; the median, 21 months; 
the duration for the middle 50 per cent, 8 to 69 months, and the range, 
3 to 96 months. In the shock group, the symptoms were mild in 14 
patients, moderate in 48 patients and severe in 12 patients. The post- 
shock course was the same regardless of the severity of the symptoms. 


Typicality of Depression.—Atypical depressions tended to last a little 
longer than typical depressions in the control group, though the differ- 
ences were not great. For the 60 patients with atypical depressions, the 
median duration was 14 months. For the 20 patients with atypical de- 
pressions, the median duration was 18 months. In the shock group, 48 
patients had typical depressions, and 26 patients atypical depressions, on 
admission. The percentages for the various follow-up grades were slightly 
better for the patients with atypical depressions than for the patients with 
typical depressions. The percentages of patients with typical depressions 
who showed complete recovery or pronounced improvement were as fol- 
lows: at discharge, 77 (number of patients, 48) ; at six months, 81 (num- 
ber, 46); at twelve months, 81 (number, 46); at eighteen months, 80 
(number, 44) ; at twenty-four months, 84 (number, 43) ; at thirty months, 
83 (number, 35); at thirty-six months, 82 (number, 27); at forty-two 
months, 67 (number, 9); and at forty-eight months, 63 (number, 8). 
The percentage of patients with atypical depressions who had the same 
grade of recovery for the respective follow-up periods was as follows: 
96 (number of patients, 26) ; 89 (number, 26) ; 96 (number, 26); 100 
(number, 26) ; 100 (number, 26) ; 100 (number, 22) ; 100 (number, 18) ; 
100 (number, 16), and 100 (number, 6). This result might not be veri- 
fied in a larger number of cases.54 


Duration of Illness Before Treatment.—For the shock group, the 
average duration of the illness before treatment was 6.8 months; the 
median duration, 5 months; the duration for the middle 50 per cent, 2 


11. Bonner, C. A.: Psychogenic Factors as Causative Agents in Manic-De- 
pressive Psychoses, A. Research Nerv. & Ment. Dis., Proc. 11: 121-130, 1931. Lund- 
quist.® 
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to 7 months, and the range, 1 to 72 months. The duration of illness be- 
fore treatment was arranged in step intervals of two months and was 
plotted against the follow-up course. No trends were revealed, indicating 


that shock therapy is effective regardless of the previous duration of the 
illness.1* 


Number of Previous Depressions.—For the entire follow-up period, 
97 per cent of the 36 patients who were treated in their first depressions 
showed complete recovery or pronounced improvement. For 26 patients 
treated in their second and third depressions, the percentage was 76. This 
suggests that a more favorable response occurs with treatment of the first 
than with treatment oi the second or third depression. The patients with 
more than three previous depressions responded in about the same way 
as did those treated in their first depression, but the number of cases was 
too small to permit comparison.'* 


10. Number of Shocks——The number of shocks per patient was plot- 
ted against the postshock course, without disclosing any trends except that 
only 50 per cent of the patients receiving over thirteen shocks were found 
to show complete recovery and pronounced improvement. These were 
patients who responded less favorably to shock and hence received a large 
number.!* 


Sex of Patients——Attention was directed to possible sex differences 
for each of the aforementioned factors as related to the course of the 
depression in the control and in the shock group. No significant differ- 
ences were found. 


Patients with Long Duration of Illness—In the control group, the 25 
patients who had at any time a long illness, i.e., of twenty-five months 
or longer, were studied with respect to family history, type of onset, 
acuteness of onset, premorbid personality, severity of symptoms and sex. 
Nothing was disclosed which permitted us to characterize these patients 
as significantly different from the patients who had had an illness of 
less than twenty-five months. The significance of the age factor has been 
presented earlier. 


Patients Who Failed to Respond or Relapsed.—The data on patients 
who had failed to respond to shock therapy with better than improve- 
ment and those who had another depression after shock were analyzed. 
This analysis involved the number of depressions, typicality of depression, 
duration of illness before treatment, number of shocks, family history, 
premorbid personality, type of onset, acuteness of onset, severity of symp- 


12. Bianchi and Chiarello.3¢ Tillotson and Sulzbach.3™ 
13. Rennie.5> Steen.5¢ Tillotson and Sulzbach.3™ 
14. Kalinowsky.38 Tillotson and Sulzbach.3™ 
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toms, age of onset and sex of patient. There was nothing outstanding in 
which this group differed from the group which responded favorably to 
electric shock and did not become depressed later. 


SUMMARY AND CONCLUSIONS 


Two groups of patients with a diagnosis of manic-depressive psychosis 

are compared: a control group of 80, and a group of 74 treated with 
electric shock. These groups were comparable with respect to age of 
onset of the depression for which the patient was admitted; duration of 
illness before admission; percentage of typical depressions, number of 
depressions per patient; duration of preadmission depressions; age 
(decade) of onset for all the depressions the patients had had; distribu- 
tion of single and multiple depressions, and racial, cultural and economic 
factors. The control group was followed up to fourteen years after dis- 
charge, the median period being seven years, and the shock group was 
followed up to four years, with a median period of three years. 
' In the control group, at the end of the follow-up period for the ad- 
mission depression, 63 patients, or 79 per cent, had recovered spontan- 
eously; 6, or 7 per cent, had committed suicide; 4, or 5 per cent, had died 
of causes other than suicide, and 7, or 9 per cent, were still depressed. 
Five of the 6 suicides occurred within 14 months after the patient’s dis- 
charge. In 2 of the 4 deaths the mental illness was an important con- 
tributing cause. The patients who were still depressed had been trans- 
ferred to state psychiatric hospitals, where they continued to reside, from 
76 to 117 months later. 

In the shock group, at the end of the follow-up period for the ad- 
mission depression, 65 patients, or 88 per cent, showed complete re- 
covery; 1, or 1 per cent, had committed suicide; 1, or 1 per cent, had 
died of causes other than suicide, and 7, or 10 per cent, were still de- 
pressed. The suicide occurred 42 months after discharge, and the cause 
of the death was unrelated to the mental illness. The patients who were 
still depressed had been discharged 24 to 48 months previously and had 
lived continuously outside institutions for patients with mental disease. 

The median duration of depression for the 63 patients in the control 
group who recovered spontaneously was 15 months, and that for the 65 
patients of the shock group who showed complete recovery was 9 months. 
Hence, shock therapy shortened the duration of the depression by 6 
months. This saving would have been increased if the treatment had 
been given earlier, since the median duration of depression prior to ad- 
mission was 4 months. 

Evidence was introduced to show that shock therapy does not pre- 
vent subsequent depressions, nor does it predispose to subsequent .depres- 
sions. 
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An analysis was made of factors frequently mentioned as related to 
the course of depressions. This analysis included family history, premor- 
bid personality, age of onset, acuteness of onset, type of onset, severity of 
symptoms, typicality of psychosis, duration of illness before treatment, 
number of previous depressions, number of shocks and sex of patient. In 
the control group, there was a definite increase in duration of the de- 
pression with advancing age of onset and with severity of symptoms. 
The length of a depression could not be predicted in any given case from 
knowledge of the length of previous de, ressions. There was a suggestion 
that depressions with psychogenic onset lasted longer than depressions with 
endogenous onset, and that atypical depressions were longer than typical 
depressions. Family history, prepsychotic personality, acuteness of onset, 
number of previous depressions and sex of the patient had no relation to 
the outcome or duration of the admission depression. No factor was 
isolated which was associated with depressions of long duration. In the 
shock group, none of the aforementioned factors had a significant rela- 
tion to the results of shock, though there was some evidence that atypical 
depressions responded better than typical ones, and first depressions better 
than second or third depressions. No factor was found to be associated 
with depressions which failed to respond to shock or with subsequent 
depressions. The factors associated with the response to shock are there- 
fore unknown. 

It is concluded that electric shock therapy is indicated in the treat- 
ment of manic-depressive psychosis (depressive type, mixed type, per- 
plexed type and type with paranoid features). The basis of this conclu- 
sion is that shock therapy produces a rate of recovery as high as that 
of spontaneous recovery, reduces the incidence of suicide, probably pre- 
vents deaths and shortens the duration of depressions. It should be 
emphasized that the length of a depression cannot be predicted in a 
given case and that some depressions, particularly in older patients, may 
be very long—the longest in our control series being 10 years. 


Iowa State Psychopathic Hospital. 


SPINAL SUBDURAL ABSCESS 


HOWARD FREEDMAN, M.D. 
AND 


BERNARD J. ALPERS, M.D. 
PHILADELPHIA 


PINAL subaural abscess is mentioned only rarely in the literature. 

Bennett and Keegan! reported 1 case of such a lesion following 
multiple furuncles and osteomyelitis, which was characterized by pain 
in the back, subarachnoid block and progressive signs indicative of a 
lesion in the upper thoracic region of the cord. Exploration revealed 
subdural granulation tissue containing a few drops of creamy pus, from 
which Staphylococcus aureus was cultured. A functional recovery fol- 
lowed surgical drainage. 

The second case, reported by Chi,? was that of a Chinese soldier with 
furunculosis who had intermittent pain in the back, progressive symp- 
toms indicative of involvement of the spinal cord for three months and 
subarachnoid block. Myelographic examination with iodized oil U.S.P. 
revealed a lesion in the lower thoracic region of the spinal cord. At op- 
eration, the dura was seen to be red and indurated, and the subarachnoid 
space contained reddish granulation tissue and an encysted intradural 
abscess, 3 cm. in diameter, which was excised intact. The patient recov- 
ered, but there was no return of function. The third case, reported by 
Abbott, was that of a man with syphilis who lived for two months after 
the development of transverse myelitis in the upper lumbar region. Au- 
topsy revealed no epidural infection, but there was a collection of pus in 
the subdural space in the lower dorsal and upper lumbar regions. 

Additional cases of subdural abscess of the spine accompanying epi- 
dural abscess were mentioned by Gasul and Jaffé,* Courville’ and 
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Sitlig.6 In the last case there was also an intramedullary abscess. No 
adequate pathologic studies have been reported. 


REPORT OF CASES 


Case 1.—W. P., a man aged 36, entered the Jefferson Hospital, in the serv- 
ice of Dr. L. H. Clerf, on Jan. 17, 1941. He had been well until some time in 
November 1940, when a pimple developed on his right arm; this was subse- 
quently incised and drained. He was said to have had an infection of the blood 
stream at that time and was treated with one of the sulfonamide derivatives. He 
recovered, but there developed pneumonia with fever, pain in the chest and cough, 
which produced copious amounts of fetid sputum. His pulmonary infection con- 
tinued for six weeks, up to the time of his admission, and was associated for two 
days previous to admission with pain in the back. 


On admission, he was pale and appeared slightly undernourished, with moist 
skin and slight dyspnea. There was no cyanosis. The chest was slightly larger 
on the right side, and there was slight atrophy of the muscles of the left scapula. 
Expansion of the left lower part of the chest was somewhat limited, and in this 
region there were impaired resonance to percussion, diminished tactile fremitus, 
a sligat bronchial quality to the breath sounds and numerous loud, sticky, fine 
rales. The heart was normal. There were voluntary rigidity of the left upper 
quadrant of the abdomen and pronounced tenderness over the left side of the 
back in the region of the tenth to the twelfth rib. The remainder of the exami- 
nation revealed no abnormalities. The temperatures varied from normal to 102 F. 
A roentgenogram of the lungs was interpreted as indicating pneumonitis of the 
lower lobe of the left lung with probable abscess formation. Repeated broncho- 
scopic examinations were performed, but no pus was seen. Cultures of secretions 
from the bronchi yielded mixed organisms. 


) 


On January 25, eight days after admission, the patient complained of severe 
pain in the back and moderate urinary retention. There were pronounced spas- 
ticity and tenderness of the muscles of the back and moderate nuchal rigidity, 
and a slight Kernig sign was elicited bilaterally. Urologic study and roentgeno- 
grams of the vertebrae at this time revealed no abnormalities. 


Neurologic examination two days later revealed less nuchal rigidity and pain 
in the back, but both were still present. The left pupil was larger than the right, 
but the pupillary reactions were normal. The rest of the cranial nerves were in- 
tact. There was good power in all the limbs, with no ataxia; and the tendon re- 
flexes were normal. There was hyperesthesia-in the nature of a scalding sensation 
over the whole left leg, but sensibility to pinprick and position and vibration sense 
were intact. Lumbar puncture revealed a pressure of 150 mm. of water and almost 
complete subarachnoid block. The fluid was xanthochromic and contained 4 
white blood cells per cubic millimeter, and 2,960 mg. of protein and 46 mg. of 
sugar per hundred cubic centimeters. Lumbar puncture two days later gave es- 
sentially the same results except that the white cell count of the spinal fluid was 
then 1,600 per cubic millimeter. Counts of the peripheral blood revealed leuko- 
cytosis, the count varying from 25,000 to 35,000, with 90 per cent polymorpho- 
nuclear leukocytes. In the evening following the second lumbar puncture, the pa- 
tient complained of sudden onset of severe pain in the abdomen and knees. Ex- 
amination revealed no new abnormalities. 


6. Sitlig, O.: Metastatic Abscess of the Spinal Cord in Septic Abortion, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 107: 146, 1927. 
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Repeated lumbar punctures revealed no changes. Neurologic examination 
on February 3, thirteen days after admission, revealed slight nuchal rigidity and 
a Kernig sign bilaterally. There was no tenderness over the vertebral spines, but 
the patient complained of severe pain in the back, radiating to the legs. The 
bladder was distended; the left leg was weak; the left patellar reflex was dimin- 
ished, and the achilles reflex was absent. Reflexes in the upper extremities and 
the right leg were normal. There were no pathologic reflexes. Sensibility to pin- 
prick and tactile and vibratory sense were absent below the level of the tenth 
thoracic dermatome on the left, with sparing of the second and third sacral seg- 
ments and the saddle area (fig. 1). 


Fig. 1.—Sensory chart. 


On February 8 a laminectomy from the eleventh thoracie to the first lumbar 
vertebra was performed by Dr. William Duane. The operative notes report that 
no pulsations were seen beneath the dura, which was twenty times the normal 
thickness. Pus was seen to exude from a small abscess, thought to be intramedul- 
lary, at the eleventh thoracic segment. The wound was drained, and 0.5 Gm. 
of sulfanilamide was dusted into it. Only the skin was sutured. The patient's 
postoperative condition was poor. Culture of pus from the spinal canal yielded 
Staph. aureus. The patient’s condition continued poor, and he died on the first 
postoperative day. 
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Necropsy.—Grossly, there were pulmonary congestion and edema, question- 
able terminal pneumonia in the lower lobe of the left lung and pleural adhesions 
in the lower portion of the left thoracic cavity. 


The dura was thickened and firm over the entire length of the spinal cord, 
but there was no unusual injection of the extradural blood vessels. At the site 
of operation, there was a bloody fungoid area on the dorsal surface. Sections at 
various levels, from the lower cervical to the sacral region, showed that the space 
between the dura and the cord was filled with firm tissue, and two segments above 
the upper limit of the operative site there was a subdural abscess 2 mm. in 


diameter (fig. 2). The ventral aspect of the cauda equina was covered with 


Fig. 2 (case 1).—Subdural abscess and granulation tissue surrounding the 
spinal cord. Weigert stain; x 7. 


masses of pus, and the nerve trunks were bound together with fibrinous adhesions. 
At no point was there any deformity or gross softening of the spinal cord. 


Microscopic examination showed that the extradural blood vessels were intact 
and the dura was moderately thickened, with a moderate amount of lymphocytic 
infiltration. At the operative site, numerous microscopic foreign bodies were seen, 
possibly representing sulfanilamide crystals. At various levels the subdural space 
and the arachnoid were filled in varying degrees with masses of fibrin, granulo- 
matous areas consisting primarily of swollen young fibroblasts, macrophages and 
young capillaries, and masses of polymorphonuclear cells in various stages of dis- 
solution (fig. 3). The exudative and proliferative process surrounded, and at 
some points invaded, the nerve roots, which were slightly edematous. The vessels 
of the nerve roots were congested and had thickened walls with occasional peri- 
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vascular lymphocytic cuffing, and the roots contained patchy areas of loss of myelin 
and swelling of the axis-cylinders. 

At some levels the extramedullary arteries were intact, but at others the ad- 
ventitia revealed an infiltration of polymorphonuclear cells with occasional pene- 
tration into the muscular coat (fig. 4A). The intima was not thickened, and the 
internal elastica and the endothelial lining were intact. The veins showed greater 
edema and hyalinization of their walls than the arteries, their walls being infil- 
trated with polymorphonuclear cells and macrophages, even to the intima (fig. 4B 
and C). The intima was proliferated, and the endothelial cells were greatly 
swollen. No occluded vessels were seen. 


eed 
a, 


Fig. 3 (case 1).—Inflammatory tissue occupying the subdural space. Hema- 
toxylin and eosin stain; x 100. 


The pia was thickened, adherent to the cord and moderately infiltrated with 
lymphocytes. All the small blood vessels of the spinal cord had some degree of 
perivascular cuffing with lymphocytes, thickened walls and narrow lumens and 
were congested with blood. In the sacral portion of the cord, an area of perivas- 
cular hemorrhage was noted in the dorsal columns near the midline. 

There were no areas of degeneration of the spinal cord, but spongy areas of 
edema were scattered throughout the cord, with demyelination and swelling of 
the axis-cylinders. The nerve cells at different levels were variously affected, 
some of them being almost normal; others were swollen, had eccentric nuclei and 
showed evidence of chromatolysis. 


Case 2.—M. K., a woman aged 52, entered the Jefferson Hospital, in the 
service of Dr. Hobart A. Reimann, on March 30, 1946. She had been well until 
January 26, about two months before admission, when pneumonitis with pleural 
effusion developed. She was treated in a hospital with sulfonamide drugs and 
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penicillin and recovered sufficiently to return home, but she remained in bed 


four weeks. After this, pain developed in the back, and she was again treated in 


a hospital, for two weeks. On her return home, her condition was improved; but 


she had a recurrence of the pain in her back in four days. Three weeks before 


Fig. 4 (case 1).—-A, anterior spinal artery surrounded by inflammatory cells, 
which infiltrate the muscular coat. B and C, extramedullary veins, showing 
edema of the wall with infiltration of inflammatory cells and intimal prolifera- 
tion. Hematoxylin and eosin; x 275. 


her admission to Jefferson Hospital, she was found to have diabetes, and a regi- 
men of diet and insulin was instituted. Two days before admission, she first 
noted weakness and numbness of both legs, incontinence of urine and abdominal 
distention. The pain in her back was now sharp and jabbing, and she had a 


burning sensation in the painful area. 
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On her admission, the temperature varied from normal to 102 F. General 
physical examination revealed no abnormalities except rales at the bases of both 
lungs, abdominal distention and urinary retention and incontinence. Neurologic 
examination revealed no nuchal rigidity, and the cranial nerves were intact. There 
was no weakness of the upper extremities, and the tendon reflexes were normal. 
The legs were paralyzed and flaccid. The patellar reflex could not be elicited 
on either side, and the achilles reflex was absent on the right. Ankle clonus was 
present on the left, and a Babinski sign was elicited on the left. Sensation to 
pinprick and tactile and vibratory sense were absent below the fourth thoracic 
segment bilaterally. 


Laboratory examinations revealed 3,500,000 red cells and 11,950 white cells, 
with 73 per cent polymorphonuclear cells, 20 per cent lymphocytes, 4 per cent 
mononuclear cells, 2 per cent eosinophils and 1 per cent basophils. The blood 
sugar was 186 mg. per hundred cubic centimeters. The sternal marrow was nor- 
mally hyperplastic except for an increase in the plasma cells (5 per cent), some 
of which had double nuclei. The urine contained albumin and sugar in varying 
amounts. Lumbar puncture five days after her admission revealed complete sub- 
arachnoid block and xanthochromic fluid, and the fluid contained 1,200 mg. of 
protein per hundred cubic centimeters. Cultures revealed no pyogenic organisms or 
tubercle bacilli. 


Roentgenograms of the lungs, skull and pelvis revealed nothing significant. 


The patient was treated with penicillin, and the diabetes was controlled with 
insulin and diet. Her condition became worse, but the neurologic signs were un- 
changed. When seen by the neurosurgeon on April 10, about three weeks after 
her admission, her condition was too poor to justify operative procedure. She be- 
came progressively weaker; hypostatic pneumonia and multiple decubitus ulcers 
developed, and she died five months after the onset of symptoms. 


Necropsy.—Examination was limited to the spinal cord. From the upper 
thoracic region to the cauda equina, the dura was observed to be involved in an 
old hemorrhagic process, both internally and externally, but there was no evidence 
of an extradural mass or inflammatory process. Underlying this region the vessels 
on the dorsum of the cord were dilated, and numerous amorphous flakes were 
present in and on the arachnoid. Beginning at the second dorsal segment was a 
soft, granular cystic area in the right lateral column, which extended caudally 
and widened out across the central gray matter. In the midthoracic region the 
cord was soft and necrotic, and, as one proceeded caudally, it again appeared 
normal at the ninth thoracic segment. At the level of the lumbar enlargement 
there was virtually complete dissolution of cord substance. 


Microscopic examination showed the cervical portion of the cord to be in- 
tact except for mild leptomeningitis and a punctate area of softening just lateral 
to one posterior horn. At the level of softening in the thoracic region, the arach- 
noid and pia were thickened and infiltrated with polymorphonuclear cells and 
lymphocytes. The spinal cord in this region had almost entirely lost its internal 
structure, with the severest softening in the dorsal columns and the least severe 
in the anterior columns. Gitter cells were scattered throughout the softened areas, 
and the remaining fiber tracts showed varying degrees of demyelination. The 
extramedullary blood vessels showed moderate adventitial infiltration with poly- 
morphonuclear cells, lymphocytes and macrophages, and one anterior spinal vein 
had a thickened, edematous wall with cellular infiltration down to the intima but 
the endothelial lining was intact. The nerve roots had swollen axis-cylinders and 
patchy areas of demyelination. 
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A section through the lower thoracic portion of the cord revealed a small 
abscess within the arachnoid, but the cord was intact except for demyelination 
of the anterior and lateral columns, without infiltration with gitter cells or other 
cellular forms (fig. 5). The extramedullary blood vessels were intact except for 
one vein near the abscess; this was greatly thickened and infiltrated with leuko- 
cytes through its entire thickness. The internal lining was destroyed, but the 
lumen appeared patent. The walls of the intrinsic blood vessels of the cord were 
moderately thickened and hyalinized, and one artery near the central canal ap- 


peared to have been thrombosed, organized and recanalized. 


A section through the lumbar enlargement revealed complete destruction of 
the internal structure of the spinal cord. A few ganglion cells could be recognized; 
they were undergoing dissolution. Only gitter cells and blood vessels with thick- 


ened walls remained. There was no extradural inflammation, but the dura was 


Fig. 5 (case 5).—Subdural abscess. Note areas of demyelination in the 
anterior and lateral columns. Weigert stain; x 7. 


thickened and infiltrated with polymorphonuclear cells and lymphocytes. There 
were, in this section, subdural and intra-arachnoid microscopic abscesses, with no 
evidence of organization. Some of the extramedullary blood vessels were greatly 
congested, and their walls were infiltrated with leukocytes and a few macrophages, 
extending in some areas down to the endothelial lining. The veins were more 
severely affected than the arteries, and occasional vessels showed almost complete 
obliteration of their normal structure. No completely occluded vessels were seen. 
The nerve roots were intact except for occasional swelling of the axis-cylinders and 
slight demyelinization. 


COMMENT 


Both these cases presented the clinical symptoms and signs character- 
istic of intraspinal abscess: pain in the back during the course of, or as a 
sequel to, an acute inflammatory disease, followed by signs of progressive 
involvement of the spinal cord and accompanied with subarachnoid 
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block on manometric examination. This clinical syndrome was thorough- 
ly established by Browder and Meyers‘ and by Grant,* who reviewed 279 
cases of spinal epidural abscess. The preoperative differentiation of ex- 
tradural and subdural spinal abscess is probably impossible, but Abbott* 
stressed the relative absence of pain in his case as a possible differentiat- 
ing factor. Our cases do not support this observation. 


The pathologic alterations in the present 2 cases are similar but vary 
in degree. In neither case was there evidence of an extradural inflam- 
matory process or deformity of the cord. In both cases autopsy revealed 
thickening of the dura and infiltration of this structure with inflamma- 
tory cells, with formation of subdural abscesses. In both cases the extra- 
medullary blood vessels showed infiltration of their walls with inflamma- 
tory cells, which extended occasionally down to the endothelial lining, 
and the edema of the vessel walls and narrowing of their lumens were 
more pronounced in the veins. The intramedullary blood vessels showed 
hyalinization of their walls and narrowing of their lumens; in 1 case 
there was an area of perivascular hemorrhage, and in the other, throm- 
bosis and recanalization of a small intramedullary vessel had occurred. 
The nerve roots showed mild edema and small, patchy areas of demye- 
lination and swelling of axis-cylinders. Alterations in the spinal cord 
in case 1 consisted only in scattered areas of edema, demyelination and 
swelling of the axis-cylinders, but in case 2, in addition to these al- 
terations, there were areas of necrosis, where the nerve tissue was re- 
placed with compound granular corpuscles. In neither instance was there 
evidence of invasion of the cord by the inflammatory process. 

Case 1 is remarkable for the extent of the lesion from the cervical 
region to the cauda equina. Although cases with tumor occupying the 
entire subdural and subarachnoid space have been reported, no instance 
of an inflammatory lesion (other than tuberculous) of similar extent, 
either within or outside the dura, has been recorded. The subacute na- 
ture of the inflammatory process is also unusual. In only 8 of the 279 
cases of epidural abscess reviewed by Browder and Meyers and by Grant 
could the lesion be classified as subacute. In 2 of the 3 previously re- 
ported cases of subdural spinal abscess the lesion was of a subacute va- 
riety, but was limited in its extent. 


No previous pathologic studies in cases of subdural spinal abscess 
could be found in the literature, but the alterations observed in our cases 
paralleled fairly closely those described with epidural infections. Ayer 


7. Browder, J., and Meyers, R.: Infections of the Spinal Epidural Space: 
An Aspect of Vertebral Osteomyelitis, Am. J. Surg. 37:4, 1937. 


8. Grant, F. C.: Epidural Spinal Abscess, J. A.M. A. 128:509 (June 16) 
1945. 
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and Viets® observed edema of the cord underlying an epidural abscess, 
with degeneration of myelin and phagocytic cells. The blood vessels 
were normal. Hassin'? described changes in the cord underlying a sub- 
acute epidural abscess which were similar to those seen in our cases and 
also described perineuritis of the ganglionic portion of the spinal nerve 
roots. No note was made of alterations in the blood vessels of the spinal 
cord, but the vessels in the extradural granulation tissue showed hyper- 
plasia of the adventitia with leukocytic infiltration, and a few were ob- 
literated by proliferated intima. Hassin ascribed the changes in the cord 
to a disturbance in the flow of tissue fluids by obstruction of the perineu- 
rial spaces in the roots, with consequent accumulation of the tissue 
fluids in the parenchyma of the cord and destruction of its nerve fibers. 


Browder and Meyers'!' reviewed the pathologic changes as seen at 
operation and/or autopsy in 14 cases of epidural spinal abscess and 
pointed out spotty areas of status spongiosus, irregular in outline, with 
diminution or absence of myelin and axis-cylinders. They noted in some 
cases that the spinal cord presented “a combined picture of thrombosis 
of vessels, inflammatory response of glia cells and myelomalacia with 
liquefaction and vacuolization of the white substance”; and they ex- 
pressed the opinion that “although the spinal cord has a relatively rich 
blood supply, extensive thrombosis of its vessels in the course of a spinal 
epidural infection must have a distinct bearing on the physiological in- 
terruption of function.” 


All these observers remarked on the absence of deformity of the cord 
produced by the epidural process. Elsberg!* and Grant!* also stated the 
opinion that the involvement of the cord is due not so much to pressure 
as to alterations in the circulation of the cord. 


The most frequent level of involvement of the spinal cord in cases 
of intraspinal abscess in the midthoracic region, and both cases re- 
ported here demonstrated this tendency, although in the second case, in 
addition, there was severe destruction of the spinal cord in the lumbar 
region. The explanation of the vulnerability of the thoracic segments 


9. Ayer, J. B., and Viets, H. R.: Intraspinal Epidural Abscess, Boston M. & 
S. J. 175:865, 1916. 


10. Hassin, G. B.: Circumscribed Suppurative (Nontuberculous) Peripachy- 
meningitis, Arch. Neurol. & Psychiat. 20:110 (July) 1928. 


11. Browder, J., and Meyers, R.: Pyogenic Infections of the Spinal Epidural 
Space, Surgery 10: 296, 1941. 

12. Elsberg, C. A.: Infections of Epidural Space and Pachymeningitis Ex- 
terna, in Nelson Loose-Leaf Living Surgery, New York, Thos. Nelson & Sons, 
1927, vol. 2, p. 460. 


13. Grant, F. C.: Epidural Spinal Abscess, Tr. Am. Neurol. A. 67:99, 1941. 
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probably lies in the anatomic peculiarity of the circulation of the spinal 
cord, demonstrated by Suh and Alexander.'' They showed that radicular 
vessels do not enter the spinal circulation through each intervertebral! 
foramen and that the region midway between the radicular vessels is 
most apt to suffer in the event of impaired circulation. The distance be- 
tween entering vessels is longest, and therefore the circulation is most 
precarious, in the thoracic region. 

The distribution of the areas of destruction within the spinal cord 
in these cases should be noted. In case 1 the edematous areas were 
limited almost entirely to the white matter of the spinal cord, with rela- 
tively little involvement of the gray matter, and in case 2 remnants of 
ganglion cells could still be discerned, even though the white matter was 
completely destroyed. Hassin'® and Browder and Meyers!! also noted 
the more extensive involvement of the white matter of the spinal cord 
in cases of extradural abscess of the spinal canal. A possible explanation 
of this greater involvement of the white than of the gray substance of 
the spinal cord is suggested by the report of Suh and Alexander, who 
noted valvelike structures in the venules of the spinal cord. By means of 
these valves, the gray matter is protected from venous backflow result- 
ing from occlusion of the veins at the meningeal surface of the spinal 
cord, while congestion and stasis occur in the white matter only. 

Of special interest in this regard is the involvement of the meningeal 
blood vessels in the pathologic process, as shown by the infiltration of 
their walls with inflammatory cells and the narrowing of their lumens. 
Although no vessels were seen to be completely occluded, there must have 
been a disturbance in blood flow through these diseased vessels. Most of 
the alterations seen in the spinal cord in cases of intraspinal abscess are 
secondary to circulatory disturbances resulting from involvement of the 
spinal blood vessels, particularly the veins, in the inflammatory process. 
It makes little difference whether these veins are involved on the surface 
of the spinal cord or extradurally, and it is possible that a study of the 


extraspinal radicular veins would reveal inflammatory processes in some 
cases. 


That the proximity of the inflammatory process per se to the spinal 
cord plays little part is demonstrated in case 1, in which the subdural 
pathologic processes extended as high as the cervical region without pro- 
ducing symptoms. As observed in cases of epidural abscess, in neither of 
our cases was there any deformity of the spinal cord, so that it is unlikely 
that pressure played any part in the production of symptoms. 


i4. Suh, T. H., and Alexander, L.: Vascular System of the Spinal Cord, 
Arch. Neurol. & Psychiat. 41:659 (April) 1939. 


ARCHIVES OF NEUROLOGY AND PSYCHIATRY 
SUMMARY 


Two cases of spinal subdural abscess are reported. 
Pathologic studies indicate that most of the alterations seen in the 
spinal cord in cases of intraspinal abscess are secondary to circulatory 


disturbances resulting from involvement of the spinal blood vessels in 


the inflammatory process. 


111 North Forty-Ninth Street. 
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ERGOTAMINE TARTRATE IN TREATMENT OF 
COMBAT EXHAUSTION 


PAUL V. LEMKAU, M.D.* 
BALTIMORE 
AND 


ROBERT B. SAMPLINER, M.D.+ 
LOS ANGELES 


RGOT and its derivatives have been in use in the treatment of 
psychiatric disorders for many years, largely on an empiric basis. 
The drug had some vogue in the treatment of delirium tremens early in 
the present century.!_ It was noted to be particularly effective in con- 
trolling tremor. Beckman,? however, did not mention this use in the 
third edition of his book. Ergot has also been prescribed, usually in 
combination with some form of belladonna and a sedative, in the treat- 
ment of “nervousness.” Its modern use in the treatment of migraine is 
referred to in the discussion of the pharmacology to follow. 

In 1944 Heath and Powdermaker® called attention to the effective- 
ness of ergotamine tartrate U.S.P. in controlling the acute symptoms 
resulting from exposure to fearful situations and physical depletion. 
They pointed out that the report was of a preliminary nature, that the 
number of cases studied was small and that they had not carried out 
a controlled experiment. Nevertheless, they expressed the belief that 
the drug merited further investigation. In 1945 Grinker and Spivev* 
reported on a study of the drug in the treatment of patients with “opera- 
tional fatigue” in an air corps hospital in the United States. They con- 
cluded that the drug was of no value whatever. In their cases, the ill- 


* Formerly Lieutenant Colonel, Medical Corps, Army of the United States. 

t Formerly Major, Medical Corps, Army of the United States. 

1. Livingston, A. T.: Ergot in Alcoholism, Morphinism, and the General. 
Class of Drug Habit Cases, M. News 84:445-448, 1904. Ranson, S. W.: The 
Results of Drug Treatment in Five Hundred Cases of Delirium Tremens, 
J. A. M. A. 52:1224-1226 (April 17) 1909. 

2. Beckman, H.: Treatment in General Practice, ed. 3, Philadelphia, W. B. 
Saunders Company, 1938. 

3. Heath, R. G., and Powdermaker, F. E.: The Use of Ergotamine Tartrate 
as a Remedy for Battle Reaction, J. A. M. A. 125:111 (May 13) 1944. 

4. Grinker, R. R., and Spivey, R. J.: Ergotamine Tartrate in Treatment 
of War Neuroses, J. A. M. A. 125:158 (Jan. 20) 1945. 
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nesses were of rather long duration before treatment was undertaken, 
and the cases do not appear to have been well selected, the authors ad- 
mitting having treated a patient who was a chronic alcoholic. Their cases 
cannot be compared with those of this study, in which the basis of selec- 
tion was recent onset and a fundamentally sound personality structure. 

Heath and Powdermaker*® described the symptoms in their cases as 
“‘jitteriness, tremor, an empty feeling in the stomach, no appetite, pound- 
ing heart, thumping in the head, excessive perspiration and insomnia.” 
These are the symptoms in many of the cases in the present series. An 
additional symptom was present in a high percentage of our cases, 
namely, battle dreams. With this exception, our cases are similar to 
theirs, though their patients were merchant seamen and ours were vete- 
rans of the Normandy front. These authors indicated the duration of 
reaction prior to treatment in only a few of their cases. The duration of 
symptoms in our cases was generally under thirty days and in many in- 
stances some narcosis therapy with “sodium amytal” had been given 
during evacuation, though the treatment had not been vigorous in most 
cases. 


PHARMACOLOGY 


Ergotamine occurs as one of the alcohol-soluble alkaloids of ergot. 
It has to some degree the smooth muscle-stimulating property of crude 
ergot. An action on cerebral blood vessels has been postulated to ac- 
count for its efficacy in relieving migraine headache, but this action 
is not yet entirely understood. The drug also acts on the autonomic 
nervous system, and it is this effect which led to its use in the treatment 
of the neuroses of war, in which disturbances of the autonomic nervous 
system are usually particularly severe. In small doses, ergotamine is 
said to stimulate the activity of the myoneural junctions of the excitatory 
parts of the sympathetic chain, but in large doses the effect is the oppo- 
site, that of blocking the excitatory functions. Inasmuch as rapid pulse, 
sweating and circulatory disturbances are due to overaction of the excita- 
tory sympathetic fibers, a drug to inhibit these actions should relieve 
symptoms, and perhaps allow recovery which would hold after the drug 
is withdrawn. 


It should be added that the pharmacologic properties of ergotamine 
are not entirely clear and that many problems remain unsolved. Fur- 
thermore, the toxicity of the drug is not adequately known. In practice, 
until recent experience, it has been assumed to be much more toxic than 
is now apparent. 


METHOD OF STUDY 


In using ergotamine tartrate in the treatment of combat exhaustion in an 
Army neurosis center,5 primary consideration was given to the protection of the 


5. At the time this work was done, the center was located in the Midlands of 
England. 
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soldier from toxic reactions. The use of the drug originally was considered entirely 
experimental. Administration was therefore set up with as rigidly controlled con- 
ditions as possible. At the conclusion of this work, it was found that the drug 
had effects which were useful but that certain desirable features of the “‘amytal’’- 
insulin treatment could not be attained with the ergotamine tartrate alone. It 
was considered that the drug might profitably be used in conjunction with the 
relatively standardized treatment procedures of the neurosis center. Consequently, 
further experiments were set up after proper laboratory work had established their 
safety. This report concerns the use of ergotamine tartrate alone and of this drug 
and “sodium amytal” together. In each case the attempt was made to match 
treated patients with suitable controls. 


Patients were assigned for treatment the same day on which they were ad- 
mitted to the hospital, usually within six hours. Medication with ergotamine tar- 
trate began the next morning, the patients having been given “sodium amytal,’ 
0.5 Gm., for sleep during the night. Ergotamine tartrate, 2.0 mg., was given 


TABLE 1.—Comparison of Control Group and Group Treated with 


Ergotamine Tartrate 
Group Treated 
Control With Ergotamine 
Group Tartrate 10 Days 
Number of patients cco 14 
Family history of neuropsychiatric disturbance 
Positive 
Negative . 
Education 
High school graduate or better = 
More than eighth grade, less than high school 
Eighth grade or less a ; 
Military rating 
Noncommissioned officers 
Privates 
Wounded 
Duration of combat 
Less than 3 days.. 
More than 3 days,*less than 7 days 
More than 7 days 


6 
8 
4 
6 
4 
3 
1 
5 


at 6 a.m., 9 a.m., 12n., 3 p.m., 6 p.m., and 9 p.m. daily, a total of 12 mg. in 
twenty-four hours. The tablets were hidden in lactose in capsules, and each dose 
consisted of 1 capsule. Lactose in identical capsules was given to the control 
patients. No break in technic occurred, and there was never any suspicion among 
the patients that two types of medication were being administered in the wards. 


The blood pressure was recorded three times a day, at 9 am., 1 p.m. and 
5:30 p.m. The radial pulse rate was recorded at three hour intervals, and the 
dorsalis pedis pulse was taken each morning. The feet and hands were in- 
spected regularly each morning for evidence of vasospasm, the color and tempera- 
ture (manual) of the feet being recorded. The patient was questioned concerning 
any change of sensation in the extremities, particularly sensations of coldness or 
numbness. Weight was recorded every third day. The temperature and respira- 
tory rate were recorded twice a day. Observations on the control and on the 
treated patients were made in identical manner. The patients were free to complain 
at any time of any unusual sensations, and ward personnel were instructed to in- 
form the officer when the blood pressure was below 90 systolic or the pulse rate 
below 50 a minute. 


TREATMENT WITH ERGOTAMINE TARTRATE ALONE 


Selection of Patients——Patients for treatment with ergotamine tartrate alone 
were selected to meet the following requirements: acute reaction to combat experi- 
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ence persisting for several weeks, and a past history relatively clear of neuro- 
psychiatric symptoms. In order to rule out any prejudice in the selection of pa- 
tients for the control and the treatment groups, the medical officer turned the 
patients over to a nurse who assigned them to their respective groups quite ar- 
bitrarily, and without reference to clinical condition. Table 1 shows that back- 


ground factors and military qualifications were distributed evenly between the two 
groups. 


Illustrative Cases.—Brief histories of 3 of the patients treated with 
ergotamine are presented. Except for the data concerning treatment, 
the cases are typical of the entire series. 


Case 6.—A private first class, aged 23, with one year and ten months of 
service, had no family history of neuropsychiatric disease. He was an only child, 
with good general health. He had graduated from high school at the age of 19 and 
held but one job, as a miner, before entering the service. He saw sixteen days of 
combat as an infantry soldier in France and was evacuated after a period of un- 
consciousness, possibly due to blast. Symptoms on admission (ten days after 
onset) were insomnia, battle dreams, preoccupation with battle experiences, tremor 
and sweating of the palms and axillas: His legs felt ‘‘shaky.”” He had lost 15% 
pounds (7 Kg.) from his preinvasion weight. Under treatment with ergotamine 
tartrate for ten days, he gained 82 pounds (3.9 Kg.), the tremor decreased and 
he was less restless. He felt greatly improved subjectively and was able to be 
transferred to the rehabilitation section of the neurosis center. He _ received 
group psychotherapy while under the treatment. 


Case 10.—A private first class, aged 21, was in battle with the infantry nine 
days. Two brothers were said to be nervous, and the patient had had a neurotic 
type of pain in the chest for several years. He compfeted the eighth grade at 
the age of 14 and worked as a skilled laborer before entering the service, one year 
and seven months ago. He was “knocked out” by a shell and was evacuated, re- 
ceiving sedation only at night. On admission, twenty-five days after the onset 
of symptoms, he complained of inability to sleep, battle dreams and a pain in the 
chest. He had lost 12% pounds (5.7 Kg.) and showed startle reaction and mod- 
erate tremor. During treatment he complained of pain in the legs on the third, 
fourth, fifth, ninth and tenth days of therapy. On the tenth day he had a bout of 
diarrhea, probably not connected with the medication, but the cause was un- 
known. At the end of treatment, he was not tremulous, sleep was improved and 
the battle dreams had disappeared. He felt and appeared less tense. There was 
no gain in weight. He was transferred to the rehabilitation section. 


Case 2.—A sergeant, aged 19, with ten months of service in the infantry, 
had no family history of neuropsychiatric disease. He finished the third year in 
high school at the age of 17 arid did clerical work before entering the service. 
After twelve days in battle, during which he was “scared” but fought well, he was 
wounded by shrapnel, which made necessary the eventual enucleation of the left 
eye. He was dazed, but not unconscious, after receiving the wound. On admis- 
sion, nineteen days later, his wounds were healed and a prosthesis replaced the 
lost eye, but he complained of headache and insomnia and showed loss of weight 
of 12 pounds (5.4 Kg.) from his preinvasion weight. He was rather tremulous. 
During treatment he complained of aching pain in the legs on the second, third, 
fourth and fifth days. He lost 6% pounds (3 Kg.) during treatment but was 
subjectively improved and objectively less tense and tremulous. It was considered 
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that abreaction therapy was indicated, and this treatment was carried out, with 
good results. 


Technic.—Ergotamine tartrate was administered to the patients and lactose 
to the controls for ten days, according to the regimen outlined. The patients were 
not allowed to leave the ward alone because syncope, due to lowered blood pres- 
sure and pulse rate, was feared. They ate as a group in the mess, accompanied by 
a corpsman, who made and recorded observations on the appetite. The daily 
routine included the usual personal toilet, as well as aiding in the policing of the 
ward. The patient was responsible for the neatness of his bed and bedside table 
but was allowed to lie on his bed if he chose. Ward games and reading material 
were kept available, and patients were encouraged to use them. Medical diagnostic 
procedures, with physical therapy and group psychotherapy as indicated, occupied 
the afternoon hours. Extra nourishment was given between meals, so that ob- 
servations on weight could be compared with those made in the insulin treat- 
ment wards of the hospital. Patients were given sedation at night one hour after 
the “lights out” order if necessary. The dose was moderate. 


Results —Of the 12 control patients, 5 required further treatment 
after completion of the ten days in the ward with the ergotamine- 
treated group, all patients being managed identically except for medica- 
tion. Seven of the control group made satisfactory progress and could 
be transferred to the rehabilitation section of the hospital. The fact that 
these did so well indicates the effectiveness of the spirit of the ward and 
of the group psychotherapy. Three of the patients in the control series 
were so suggestible that they complained of pains in the legs, a side 
reaction common among the treated patients. 

Of the treated group of 14 patients, only 3 required further treat- 
ment, 11 being fit for transfer to the rehabilitation section after ten days 
of treatment with ergotamine tartrate. Two of these patients did not do 
well in the training company and had a relapse, so that further treat- 
ment was required. Ergotamine was effective in relieving the symptoms 
for a period, however, and all patients were eventually well enough to 
be returned to duty. 

On the qualitative side, it was the impression of the ward officer 
that the ergotamine-treated patients were less restless than the controls 


and that there was less sense of inner tension in the treated group. Fur- 
thermore, it appeared that the treated patients showed more rapid de- 
crease of symptoms than the controls and that results were better with 
regard to diminution of tremor, correction of sleep difficulty and loss of 
battle dreams. The symptoms which appeared to respond best and most 
promptly to ergotamine were the subjective sense of inner tension and 
the tremor. 


Nine of the 14 treated patients complained of a sensation variously 
described as “tightness,” “cramps” or “pain” in the thighs and legs.. The 
most typical complaint was that of tightness in the adductor muscles of 
the thighs; less frequently it was of tension in the gastrocnemius group of 
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muscles. One patient fainted on the way to the latrine in the evening 
and was found to have a blood pressure of 90 systolic and 50 diastolic 
and a pulse rate of 38 per minute. His condition was not alarming, how- 
ever, and he recovered rapidly on administration of 0.65 mg. of atropine 
sulfate, which was effective in restoring the autonomic balance. He had 
a history of occasional fainting spells in the past. This patient, and an- 


other whose pressure and pulse did not fall to low levels, occasionally 
complained of dizziness. No patient showed any observable change in 
the circulation of the extremities. 

The results of treatment with ergotamine alone are presented in 
table 2. 

The 5 control patients who showed no improvement after ten days 
of the ward regimen were subsequently placed under treatment with 
ergotamine tartrate. In these patients relief of inner tension was noted 
objectively, and was experienced subjectively, even though the patient did 


TaABLe 2.—Results of Treatment with Ergotamine Tartrate 


Group Treated 
Control With Ergotamine 
Tartrate 
10 Days) 
No. of patients.......... 14 
Result 
Symptomatic relief -............ 
Further treatment required 
Side reaction 


Toothache 
Syncope 


not know a change of medication had been made. Three of the 5 
patients improved sufficiently after five days of ergotamine therapy to 
reach the rehabilitation section. One continued to receive the medica- 
tion another five days but did not improve, and for the other, treat- 
ment with ergotamine was discontinued at the end of five days and he 
was transferred to other therapy because of progressive loss of weight. 


TREATMENT WITH ERGOTAMINE TARTRATE COMBINED WITH 
“SODIUM AMYTAL”” 


Narcosis therapy with “sodium amytal” may require large doses of 
the drug—amounts which occasionally cause toxic reactions in the form of 
excitement. Delirium is also an occasional complication. Although 
these reactions usually cease within forty-eight hours after withdrawal of 
the drug, the patient is difficult to manage while he is in the toxic 
condition. When ergotamine tartrate alone was used, it was noted that 
patients were less restless and were able to lie in their beds quietly; this 
was not the condition of the patients prior to medication or of the 
controls. Heath and Powdermaker*® also noted a sedative effect. Fur- 
thermore, it was found that when 15 grains (1.0 Gm.) of “sodium 
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amytal” was given to a few patients the night before ergotamine tart- 
rate therapy was begin, the sleep-producing effect of the ‘“amytal” 
seemed to be prolonged into the morning after the ergotamine was given. 
On the basis of these various observations, an experiment was devised to 
see whether smaller doses of “sodium amytal” combined with ergota- 
mine tartrate would give satisfactory narcosis without the toxic side 
effects incurred in using “amytal” alone. 

The patients used were unselected, representing routine admissions. They 
were admitted to a ward where ergotamine tartrate was given in doses of 2 mg 
every three hours for six doses daily. In addition, ‘‘sodium amytal’’ was given in 
doses necessary to obtain satisfactory narcosis. The “‘amytal’’ was given at 7:30 a.m., 
12 noon and 8 p.m. The pulse rate, blood pressure, temperature and respiratory 
rate were recorded, as previously noted. This routine was continued for three days. 
The patients in one of the wards using “amytal’’ without ergotamine were used 
as a control group. 


The results obtained are shown in table 3. It can be seen that the 
average dose of “sodium amytal” required to induce narcosis without 
ergotamine is 1.54 Gm. per day, while the average required in combina- 
tion with a daily dose of 12 mg. of ergotamine tartrate is 0.82 Gm. The 
narcosis obtained, while not so deep as that with the larger dose of 


TaBLe 3.—Comparison of Results in Patients Under “Amytal” Narcosis and 
Under “Amytal” and Ergotamine Narcosts for Three Days Each 


A.aytal’’ and 
**Sodium fotaminge 
Amytal"’ Tartrate 
Number of patients 28 32 


Average daily dose of 

‘‘sodium amytal,’’ Gm. 1.54 0.82 
Number of patients receiving 

supplementary narcotic drugs 10 0 


“amytal,” was satisfactory, and excitements were much less common. 
The ataxia was about the same as that with “amytal’ alone. Of the 28 
patients given “amytal,” 11 required supplementary medication for con- 
trol of excitement, whereas none of the patients receiving “amytal” and 
ergotamine required other drugs. 


Both the patients receiving “amytal” and those receiving ergotamine 
tartrate and “sodium amytal” were given insulin subcoma treatment 
after the three day narcosis. Those who had received no ergotamine 
made a slightly better gain in weight than those so treated, but for both 
groups the gain was considered satisfactory. There was no difference 
in the final results of treatment in the two groups. Patients receiving 
insulin subcoma therapy were also treated with ergotamine. This in- 
vestigation indicated that there were no contraindications to the com- 
bined treatment, but neither did there appear to be any great advant- 
ages, and this type of treatment was not continued. 
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COMMENT 


No complications dangerous to life were encountered in the use of 
ergotamine tartrate in the doses indicated here. The one syncopal attack 
yielded to treatment designed to restore the balance of the autonomic 
system. ‘This attack occurred in a patient who had had similar attacks 
in the past, and its significance cannot be exactly judged. It is reported 
that some investigators have encountered severe flushing of the face 
in patients treated with ergotamine tartrate. This phenomonon was not 
seen in our experience. 

The commonest complication of the treatment was pain in the legs, 
encountered in 9 of the 14 original cases. Grinker and Spivey‘ reported 
pain in the legs or arms in 13 of their 16 patients and ascribed it to early 
phlebitis, They also had 3 patients who showed evidences of phlebitis, 2 
of whom had actual thrombi in the vessels of the legs. We found no 
damage to blood vessels in any of our series. Our observations were very 
careful, since thrombosis was an expected possible complication; it simply 
was not present in our cases. Kelley® reported an interesting vascular 
complication in using ergonovine maleate U.S.P. in the treatment of 
patients with acute simple anxiety; in 2 of 30 cases he encountered what 
appeared to be symmetric lymphangitis of the legs and generalized 
lymphadenitis. This complication was not seen when using ergotamine 
tartrate. 


In describing the pains in the legs, our patients frequently used terms 
like “tightness” and “cramps.” The pains were not generalized but were 
severe only in the adductors of the thigh and the muscles of the gastroc- 
nemius group. One was reminded, as the patients talked, of the spastic 
patient with scissors gait walking on tiptoe. 


The fact that tremor is relieved and that there is pain in the adduc- 
tor and gastrocnemius muscles described as tension deserves comment. 
The significance of tremor in cases of combat exhaustion is not clear; 
possibly it represents a release of functions concerned with the basal 
ganglia. Muscle tone is also centrally controlled. While the question 
must certainly remain open and no final conclusions are suggested, it 
may be pointed out that ergotamine tartrate appears to have an effect 
on the reflexes involved in tremor and in control of tonus, and that there 
may be a central action of the drug over and above the action on the 
smooth muscle and the inhibitory effect on the sympathetic nervous 


system now recognized. 


6. Kelley, D. McG.: The Use of Ergotamine Compounds in the Treatment 
of Acute Simple Anxiety States, read at the meeting of the American Psychiatric 
\ssociation, New York, May 22, 1947. 
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Toxic reactions with ergotamine tartrate are not to be feared with 
doses of 12 mg. every twenty-four hours for ten days, though observations 
for circulatory disturbances should not be neglected. The patients here 
reported were under observation for at least one month, and some for 
longer periods after treatment, and no late untoward reactions appeared. 
The patients in this group, however, were in excellent general physical 
condition except for fatigue and recent loss of weight. It would cer- 
tainly be unwise to proceed with even this dose in a group in less robust 
health without careful precautionary observations. 


SUMMARY AND CONCLUSIONS 


In a controlled series of matched patients, ergotamine tartrate ap- 


peared to be more effective in relieving the symptoms of combat exhaus- 
tion than good ward management and group psychotherapy alone. 

The subjective sense of tension and the tremor were the symptoms 
most strikingly relieved by ergotamine tartrate. 

Pain in the legs, particularly a sense of tightness of the adductors of 
the thigh, was a common, but not serious, complication of treatment with 
ergotamine tartrate. In contrast with the observations of another investi- 
gator, no evidence of circulatory disturbance of the extremities was 
noted. 

One patient had an attack of syncope, with a pulse rate of 38 a min- 
ute, but in this case there was a history of previous syncopal attacks. 
It is concluded that “sodium amytal” is required in much smaller doses 
in narcosis therapy when combined with ergotamine tartrate. Excite- 
ments are less of a problem in patients treated with the two drugs in com- 


‘ 


bination than in patients treated with “sodium amytal” alone. 
It is suggested that ergotamine tartrate may exert a central influence 
on the reflexes concerned in the control of tremor and tonus in the 


voluntary musculature. 


6515 Wilshire Boulevard (36) 


“PENTOTHAL SODIUM" AS AN ADJUNCT IN THERAPY 
OF ANXIETY HYSTERIA 


Report of a Case 


MILTON ROSENBAUM, M.D. 
CINCINNATI 


HE RECENT WAR, with its large number of psychiatric casual- 

ties, stimulated psychiatrists to seek to develop methods of treat- 
ment which would work in simple, quick and effective fashion. The 
exigencies of warfare demanded changes in the commoner psychothera- 
peutic technics utilized ia civilian practice. The goal of treatment as 
dictated by the military setting was to return the man to duty as soon 
as possible. Therefore, the therapeutic aim was limited to the working 
through of the immediate traumatic experience, and the problem was 
one of restoring the personality equilibrium rather than of effecting a 
fundamental change in lifelong neurotic patterns of behavior. 

Grinker and Spiegel! early in the war developed a method of treating 
men with “combat fatigue” by using “sodium pentothal’ (sodium 5 
-ethyl-5-[1-methylbutyl]-thiobarbiturate) intravenously as a sort of “chem- 
ical hypnotic agent.” These authors coined the term “narcosynthesis” 
to describe their technic, and emphasized especially the need to integrate 
in the conscious life of the patient the material obtained in the “pento- 
thal” interview. Although there was difference of opinion regarding 
choice of technic in that some psychiatrists used “pentothal”’ while 
others used hypnosis, it probably mattered little in the final analysis which 
technic was used, because this phase of the treatment was really the least 
important.? Those psychiatrists who were well trained and well grounded 
in dynamic psychiatry repeatedly pointed out that good results with such 
uncovering technics depended least of all on any magical property of the 
drug or the hypnotic process per se. Several other factors in the treat- 


From the Department of Psychiatry of the University of Cincinnati College 
of Medicine, and the Psychiatric Service of the Cincinnati General Hospital. 


Read at the meeting of the American Orthopsychiatric Association, Cincin- 


nati, Feb. 19, 1947. 


1. Grinker, R. R., and Spiegel, J. P.: Men Under Stress, Philadelphia, The 
Blakiston Company, 1945. 


2. Kaufman, M. R., and Beaton, L. E.: A Psychiatric Treatment Program 
in Combat, Bull. Menninger Clin. 11:12 (Jan.) 1947. 
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ment situation played a much more important role. The first was the skill 
of the psychiatrist as it related to understanding the significance of the 
acute traumatic incident, not only in the military setting but in the total 
life of the soldier. The second was the rapport that was established with 
the soldier, both before and after interview, with its “abreaction.” The 
third was the general military setting in which the soldier found himself, 
both before and after therapy was instituted. 


It was only natural that the encouraging and optimistic reports re- 


garding the value of this form of therapy from their military colleagues 
led many psychiatrists, both military and civilian, to believe, or at least 
to hope that similar results would be obtained with the use of these 
technics in civilian practice. Its possible usefulness is even more meaning- 
ful in the present setting of civilian psychiatric practice, with its search 
for brief and effective methods of psychotherapy. However, words of 
warning came from many quarters in regard to the possible use of these 
various military technics in civilian practice. It was pointed out repeatedly 
that in the military situation, especially during combat, one dealt with 
a special atmosphere and a special type of problem rarely present in 
civilian life.* The civilian neuroses which most clearly approximate 
“combat fatigue” are the traumatic neuroses and certain of the acute 
grief reactions, so well described by Cobb and Lindemann.* As a matter 
of fact, swift uncovering technics, either with hypnosis or drugs, especially 
“sodium amytal,” had been used in treatment of these, and other, psy- 
chiatric syndromes in civilian life for many years before the last war. 
Another type of neurosis in which these technics might be of some help 
is that in which it is thought that a more or less specific, highly emo- 
tionally charged, repressed traumatic childhood experience is playing an 
important etiologic role. Such a neurosis would be in contrast with the 
more usual types in which the repressed traumatic childhood experiences 
are not so highly cathected or the neurosis had its inception in more 
subtle conflictual attitudes and relations with key figures in the child’s 
environment. The concept that a specific traumatic childhood experience 
caused a neurosis, which was proposed by Freud in his early writings, has 
undergone many changes.° These modifications have been discussed in 
Freud’s later writings and by many of his followers.* As a result of more 
modern concepts, the search for early repressed memories, which pro- 


3. Grinker and Spiegel.1 Kaufman and Beaton.? 

4. Cobb, S., and Lindemann, E.: Neuropsychiatric Observations: Symposium 
on the Management of the Cocoanut Grove Burns at the Massachusetts General 
Hospital, Ann. Surg. 117:814 (June) 1943. 

5. Freud, S.: Collected Papers, New York, International Psycho-Analytical 
Press, 1924, vol. 1. 


6. Fenichel, O.: The Psychoanalytic Theory of Neurosis, New York, W. W. 
Norton & Company, Inc., 1945. 
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longed many an analysis in the early days of psychoanalysis, lost its im- 
portance. Many a successful analysis has been completed without the 
uncovering of a “new memory,” that is, one which never appeared in the 
patient’s conscious mind no matter how highly disguised. Usually, re- 
tained memories take on a different meaning and different coloring, and 
the appropriate emotions which were repressed are reexperienced and 
then reintegrated in the patient’s life. Nevertheless, there are cases in 
which a repressed traumatic childhood experience assumes more signifi- 
cance. In such instances technics which would help to elicit repressed 
memories in a time-saving manner might be useful. Certain aspects of 
this problem have been adequately discussed by Kubie.* The case to be 
presented illustrates this type of therapy. The important point to remem- 
ber is that one seeks the repressed memory only after a careful dynamic 
formulation of the case history strongly indicates the possibility of such 
an emotional trauma. Of course, this means that the therapeutist must 
be competent to make such an evaluation and formulation of the material 
elicited in interviews. To draw a comparison with cases of “combat 
fatigue,” one could say that the military psychiatrist knew that the soldier 
had recently undergone a most trying and traumatic experience because 
of the psychiatrist’s knowledge of the military setting in which the neu- 
rosis developed, while the civilian psychiatrist may in specific cases be 
led to the same conclusion regarding possible early emotional traumas 
because of his knowledge of dynamic psychiatry and the setting in which 


neuroses develop in childhood. The civilian psychiatrist reconstructs the 
childhood experience in the present life situation of the patient, just as 
the military psychiatrist reconstructs the more recent trauma occurring 
in the military setting. 


REPORT OF CASE 


A married man aged 45 was referred because of attacks claustrophobia for 
the last thirty years. He usually had two or three severe attacks a year, which 
were in the nature of rather severe panics, lasting from one to seven days. Attacks 
had occurred in barber chairs when a towel had been placed over his nose in the 
process of shaving. The last severe attack was precipitated when his nose was 
packed by an otolaryngologist during treatment for a sinus infection. This attack 
lasted a week, during which time the patient was anxious, restless and extremely 
fearful. Three weeks before the first interview the patient was alone in a hotel 
room while on a business trip. He suddenly became frightened and anxious and 
had to walk the streets for about six hours before he was able to return to his 
room and attempt to sleep, with the aid of sedatives. He traveled a great deal 
and dreaded the enclosed space of a Pullman berth; to avoid attacks while travel- 
ing, he fortified himself heavily with sedatives and reading material. He men- 
tioned that his father had had similar attacks. 


7. Kubie, L. S.: The Use of Induced Hypnagogic Reveries in the Recovery 
of Repressed Amnesic Data, Bull. Menninger Clin. 7:172 (Sept.) 1943. 
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The first attack occurred shortly after his marriage when, on a business trip, 
an older married man suggested picking up some girls. The patient was shocked 
by such behavior and quickly withdrew into his own room. At that time his 
marital situation was unhappy in that his wife not only was frigid but had an 
aversion to sexual relations, and he was in a situation of real sexual frustration. 

The patient had an intense “big shot’ attitude and constantly boasted of his 
ability and success both in business and in athletics. He was an excellent athlete, 
being an able tennis player, and had continued to play singles, against the advice 
of his physicians and friends. He boasted that he ran an engineering company 
and that, even though not an engineer, he knew more than the engineers who 
worked for him, all of whom had college degrees, and more than his partner, who 
was also an engineer. He was proud of numerous gadgets which he had invented, 
many of which had been of real help in his business. For years he had been pre- 
occupied with thoughts of, and attempts to invent, a “‘perpetual motion” machine 
and was certain that he would eventually accomplish this one day, to the chagrin 
of all his intelligent engineers. 

His marriage was unhappy; and, because of his wife’s difficulties, they had 
no sexual relations for twenty years. In the past fifteen years he had carried on an 
affair with a mistress, who not only gratified his sexual needs but gave him great 
comfort during his attacks. His wife knew of this relationship, but nothing was 
done about it; and they continued to live together for the sake of giving their 
children a proper home and proper upbringing. 

In the first interview, the patient stated that he was “‘oversexed” and had 
masturbated until late in his teens, but he minimized feelings of guilt. However, 
he did admit that once in his late teens he had consulted a doctor about his 
masturbatory practices because he felt guilty and thought he might be ruining 
himself. This occurred at the time when his father warned him of the evils of 
such practices. The patient had 1 son, aged 15, and 2 daughters, aged 13 and 17; 
in the first interview, he mentioned that he was greatly concerned over the sexual 
habits and activities of his son, because he thought that the boy might be ruined. 
When questioned further about the possibility of masturbatory conflicts, he vigor- 
ously denied this and’ claimed that he remembered masturbatory activity and 
sexual play with little girls, which started at the age of 4 or 5 years. Any attempt 
to suggest the possibility of traumatic and painful sexual experiences in child- 
hood brought forth more vigorous denials in the form of repeated braggings of 
early sexual activities. He claimed that his childhood was quite happy and that 
he got along well with his parents and his brother, eight years his senior. He 
also mentioned his father’s virility, stating that his father was sexually potent 
until his death, at the age of 65. 

By the end of the third interview the dynamic formulation of the case history 
pointed to traumatic sexual experiences in early childhood as one of the etiologic 
agents responsible for both his symptoms and his personality structure, which was 
almost a caricature of masculinity. His easy recall of early sexual memories was 
considered a defense against painful and traumatic experiences. When the thera- 
peutist mentioned the possibility that his present symptom was a defense against 
masturbatory conflicts in that his anxiety appeared when he was alone in a room, 
he denied this, but immediately said that he felt better when he was doing some- 
thing with another person—‘“‘when I can keep busy.” It seemed that these state- 
ments may have represented memories, the words of a threatening parent telling the 
child to keep his hands busy with something else, so that he would not touch 
his genital organ. Because of his age, his strong character defenses and a history 
of malignant hypernephroma, which had led to a nephrectomy two years before, 
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it was felt unwise to pursue intensive psychoanalytic therapy; and, after five face 
to face interviews, the patient was subjected to a “‘pentothal” interview, with the 
specific hope of eliciting memories of early sexual traumas which would give the 
therapeutist an opportunity to break through some of the patient’s defenses. 

The “pentothal” interview was sterile until the very end, when the patient 
was asked to give his first memory. Prior to this time he had insisted that there 
were no unpleasant memories and no fears during childhood. He then mentioned 
an accident, occurring about the age of 4 or 5 years, in which his nose was broken. 
This episode was followed by an incident, occurring at the age of 5 or 6, in which 
be claimed that his father had slaughtered his pet pigeon. He said that he had had 
the pigeon ever since he could remember, that the bird was 5 or 6 years old and 
that the father had killed it by cutting its throat in front of him; later, the family 
ate the bird. He denied that he was frightened by this experience, but cautiously 
admitted that he was a bit angry at his father. He then began to talk about his 
fear of birds, claiming that he could not handle a bird because be could not stand 
the warm, soft, wriggling body in his hand; he stated that he still became extremely 
frightened if a bird happened to fly into his house. He then mentioned how fond 
he had been of his pet pigeon and how he had loved to fondle it and do tricks 
with it. At this time it was noted that the patient’s hands gradually shifted so 
that they covered his genital organ, and he was allowed to wake up. When 
awakened, he expressed the desire to urinate. 

The patient was seen a week later in a face to face interview; when asked 
what he remembered from the “pentothal’’ session, he mentioned having told of 
his pet pigeon and insisted that the story was correct, that his father slaughtered 
the pigeon and that he was not frightened but felt sorry for the pigeon. He re- 
membered nothing else from the interview. When asked if he remembered telling 
of the incident in which his nose was broken, he stated that he did not; but when 
this memory was recalled, he smiled, saying he could not understand why he did 
not tell the therapeutist of these two memories before, because they were always 
conscious and he had told both the stories many times, with a great deal of 
amusement. He insisted that the pigeon met its death at the hands of his father, 
even though the therapeutist pointed out the unlikelihood of such a possibiliy. 
It was during this interview that the patient commented that his last attack was 
precipitated by the visit to the otolaryngologist, when his nose was packed with 
penicillin. For the first time he mentioned the attack occurring in the barber 
chair, the episode being specifically associated with his having a towel placed 
over his nose. It was then suggested that when he had his nose broken as a child 
he might have had it packed. Interestingly, the therapeutist checked the patient's 
story with the latter’s brother, who recalled that the father, and not the patient, 
had owned a pet pigeon, and that the pigeon died of natural causes. As the 
patient left the interview, he commented that a few days before he had seen a 
pigeon which was the same color as the one he had owned, and he was able to 
laugh. 

In another interview, he described a mild anxiety attack which was pre- 
cipitated by his being told a few days prior to the attack that all his teeth should 
be pulled because of an abscess. He also remarked that a few days previously 
a bat had flown into his house and that he was much less fearful than he had 
ever been in the past. At this time the patient brought out a vague memory 
dating back to the age of 5 or 6 years. This memory had to with his father’s 
warning that if the patient did not stop playing with his genitals his hands would 
be tied at night; then he remembered his hands actually being tied by his father 
as a reminder not to masturbate. He himself connected this memory with his 
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fear of not being able to get out of a closed room. This led to a discussion of 
how he had handled the masturbatory activities of his son, of his telling the boy 
that it was all right to masturbate occasionally but that the latter should report 
to him each time that he indulged. Then, the patient was encouraged to go into 
a barber shop, which he was able to do with only a mild amount of anxiety 
The interest in the perpetual motion machine was interpreted as his desire to 
master a forbidden activity and to exhibit feelings of superiority in order to hide 
feelings of inferiority. He continued to deny that his story about the pigeon’s 
death was a fantasy or a misinterpretation of the facts; and the therapeutist did 
not press him in this matter, for he felt that to admit the fantasy would be too 
much of a blow to the patient’s pride. 

The patient then left for a vacation and was not seen until a year later, at 
which time he complained of two episodes of amnesia and slight weakness in his 
right leg, but there had been no further attacks of claustrophobia or panic. Neuro- 
logic examination revealed signs suggestive of a cerebral tumor, and operation a 
few weeks later revealed a metastatic cancer. The patient died five months after 
the operation. A few words concerning his reaction to this last illness may be of 
interest. Within two weeks after the onset of weakness in the right leg, complete 
right hemiplegia and right homonymous hemianopsia developed. One could easily 
predict that with this man’s basic personality such a severe and swiftly incapacita- 
ting disability would produce an intense amount of anxiety; and this is exactly what 
happened. The patient became extremely tense and fearful, and there developed 
ticklike movements of the unaffected extremities. As his hemiplegia progressed, 
he attempted to deny his disability by making sexual advances and remarks to 
his nurses. As his helplessness became complete, his speech became vile and 
abusive. He was angry and belligerent and insisted that he could get up and 
around. He was convinced that his business partner needed his help, that his 
business would “fold up” without him and that he had to resume charge. By both 
action and words he attempted to deny his visual and motor disability. 


COMMENT 


The dynamic formulation of the material in this case with castration 
anxiety as a central theme and with the presence of phobias as a defense 
against anxiety is so classic that it requires no further comment. As pre- 
viously mentioned, formulation of the history in the first few interviews 
strongly suggested early sexual trauma. This formulation was strength- 
ened by the material elicited in the “pentothal” interview. It is important 
to point out that no new memories were uncovered in the “pentothal” 
interview, but the clue was obtained through the reconstruction of the 
material elicited in this interview, just as one does in the usual dynamic 
psychotherapeutic interview. This could be accomplished only with some 
understanding of the dynamics of the problem before the “pentothal” 
interview was undertaken. In other words, the therapeutist should ap- 
proach a “pentothal” interview with a clearly defined goal in mind, and 
not in a haphazard manner, hoping that something will be revealed in 
the interview which in itself will solve the therapeutic process and eluci- 
date the dynamic formulation. Although this “pentothal” interview may 
have hastened the uncovering process, there can be little doubt that the 
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same material would have been brought out in face to face interviews 
within a reasonable length of time. Although one cannot generalize on 
the experience in a single case, the findings in this case strongly suggest 
that material elicited in a “pentothal” or a hypnotic interview is usually 
not deeply repressed, but rather, is similar to suppressed material. This 
view is shared by many psychiatrists with long experience in this type of 
therapy! and also supports the concept of many psychiatrists that material 
elicited in a “pentothal” interview can usually be obtained in face to face 
interviews if the therapeutist is endowed with the proper amount of 
patience and skill.’ It is also of interest that the most significant mem- 
ories that were brought out in the therapy occurred during face to face 
interviews. 
CONCLUSION 


‘“Pentothal” may be useful in cases in which a repressed traumatic 
childhood experience is of primary etiologic significance, rather than 
slowly developing and widely diffused neurotic attitudes and symptoms. 
It is highly important that the therapeutist have a clear understanding 
of the indications for “pentothal” narcosis and the direction of the in- 
vestigation which may be possible during the interview. He should 
recognize that without clear therapeutic goals he can expect no magical 
results from the mere administration of the drug. 


Cincinnati General Hospital. 


8. Alexander, F.: Personal communication to the author. 
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INTRAMUSCULAR USE OF TUBOCURARINE IN CHRONIC 
SPASTICITY DUE TO DISEASE OF CENTRAL 
NERVOUS SYSTEM 


Further Clinical Investigation 


MORTON NATHANSON, M.D. 
STANLEY LESSER, M.D. 
GUSTAVE GORDON, M.D. 
AND 


NEWTON GRESSER, M.D. 
NEW YORK 


CHLESINGER! in May 1946 reported the effects of d-tubocurarine 

_ chloride (a suspension in peanut oil-white wax mixture) in 11 pa- 
tients with muscular spasm due to trauma to the spinal cord. He re- 
ported improvement in function and relaxation of the involved extremi- 
ties lasting up to three days after injection with doses ranging from 0.5 
to 2.5 cc. The patients in this series had relatively acute conditions and 
were seen in the outpatient department. The same author? in October 
1946 reported results of tubocurarine with patients presenting (a) muscle 
spasm due to trauma, myositis and arthritis; (b) spasticity due to degen- 
erative diseases, and (c) dystonia, athetosis and rigidity. He concluded 
that “spasm, spasticity and rigidity are affected in order of decreasing effi- 
ciency.” He stated that in cases of spastic paraplegia curare in oil has 


“proved a valuable adjunct to treatment.” In this paper we report re- 
sults with the same drug in more chronic, hospitalized patients. Many 
papers have been written in the past few years on other preparations 
of curare and their effects, but we wish to report only on the use of tubo- 
curarine in peanut oil and white wax. 


MATERIAL, METHOD AND CONDITIONS 


Eighteen patients were studied. Sixteen exhibited disease of the pyramidal 
tract in the form of hemiplegia, paraplegia or quadriplegia. Two presented extra- 


From the Third Division of Neurology (New York University), Goldwater 
Memorial Hospital; Dr. E. D. Friedman, Director. 

1. Schlesinger, E. B.: Use of Curare in Oil in Treatment of Spasticity Fol- 
lowing Injury to the Spinal Cord, Arch. Neurol. & Psychiat. 55:530-534 (May) 
1946. 

2. Schlesinger, E. B.: Recent Advances in the Use of Curare in Clinical 
Practice, Bull. New York Acad. Med. 22:520-529 (Oct.) 1946. 
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pyramidal syndromes. The duration of the illness ranged from eight months to 
fifteen years. The range of ages was from 24 to 68 years. 

The drug used was a preparation of tubocurarine in peanut oil and white 
wax U. S. P. It was administered intramuscularly (gluteal region) on the aver- 
age of every seventy-two hours. The range of dose was from 0.5 to 2.5 cc. for 
our earlier patients and from 1 to 3 cc. for our later patients. The number of 
doses per patient ranged from two to ten, the average being six doses. 

All during the administration of this drug, the regular regimen of hospital 
care and treatment was not altered for these patients. All received regular diets, 
some sort of vitamin therapy and physical therapy two to three times a week and 
most received 1% grains (0.09 Gm.) of “seconal sodium” (sodium 5-allyl-5- 
[1-methylbutyl] barbituarte), as needed, at bedtime. 

The extremities in question in these cases were checked for contractures, 
ankylosis of the joints and significant atrophy of the muscles. In doubtful cases 
use of “sodium amytal” or spinal anesthesia convinced us of their full potential 
movement and relaxation. 

After each injection, the patient was examined for objective, subjective and 
toxic effects every half-hour for three hours and thereafter every three to six 
hours. The objective examination, made by us with the aid of the physiotherap- 
ists, included active motion, passive motion and attempts at functional use, such 
as walking and performance of skilled acts. Practically all the patients selected 
were apprehensive about injections other than their routine medications. To 
check on the subjective responses, we gave placebos in the form of penicillin, its 
yellow appearance resembling that of the drug under investigation. 


RESULTS 


The accompanying table summarizes our results. 


COMMENT 


No patient showed objective alteration in active motion, passive 
motion or functional use. Five patients reported subjective improvement. 
However, when placebos were given these patients, the results were 
the same. Two patients presented probable toxic side reactions, namely, 
dizziness, nausea, headache and diplopia. These side reactions occurred ap- 
proximately one hour after each injection and lasted about twenty-four 
hours. The severity of the symptoms was not proportional to the doses 
given. The 2 patients with extrapyramidal disease exhibited no effects 
whatever. 

CONCLUSION 


A preparation of d-tubocurarine chloride in peanut oil and white 
wax, given under the conditions described, affords no improvement in 
active motion, passive motion or functional use in chronic spastic dis- 
eases due to involvement of the central nervous system. Extrapyramidal 
diseases also seem not to be affected by this preparation of curare. The 
toxic side reactions are minimal. 

New York University College of Medicine. 


The tubocurarine was supplied by E. R. Squibb & Sons, New York. 
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ANEURYSM OF TERMINAL PORTION OF ANTERIOR 
CEREBRAL ARTERY 


O. SUGAR, M.D. 
AND 


M. TINSLEY, M.D. 
CHICAGO 


INCE MONIZ in 1927 introduced the use of contrast mediums for 
visualization of the intracranial vascular system, cerebral angiog- 
raphy has been most widely used in the diagnosis of intracranial aneu- 
rysms.' It has been especially useful in cases with spontaneous intra- 
cranial hemorrhage and signs and symptoms which do not lead to an ac- 
curate localization, as in cases of aneurysms at some distance from the 
circle of Willis. We have recently had the opportunity to study such an 
aneurysm near the posterior extremity of the pericallosal branch of the 
internal carotid artery with angiograms taken before and after operation. 


REPORT OF A CASE 


D.A.M., a single white girl aged 19, an office worker, was admitted to the 
Illinois Neuropsychiatric Institute on Sept. 14, 1946, because of headaches, pro- 
jectile vomiting and weakness of the left arm and leg of five days’ duration. 

She had been subject to intermittent headaches since the age of 4, occurring 
at weekly intervals and lasting two to four days. They were bifrontal and associated 
with injection of the conjunctivas, blurring of vision and vomiting. The attacks 
would not yield to medication but terminated spontaneously after sleep. 

On September 8, at 6 p.m., a very severe headache developed while she was 
reading, accompanied with numbness and weakness of the left arm. Ten minutes 
later, numbness and weakness developed in the left leg, and within a half-hour she 
became delirious. Four and a half hours after onset of the headache she became 
comatose and remained in this state until the day prior to admission. She was 


From the Department of Neurology and Neurological Surgery, University of 
Illinois College of Medicine, and the Illinois Neuropsychiatric Institute. 

1. (a) Moniz, E.: L’angiographic cérébrale: Ses applications et résultats en 
anatomie, physiologie et clinique, Paris, Masson & Cie, 1934. (b) Engeset, A.: Cere- 
bral Angiography with Perabrodil; Carotid Angiography, Acta, radiol., 1944, supp. 
56. (¢) Dandy, W. E.: Intracranial Arterial Aneurysms, Ithaca, N. Y., Comstock 
Publishing Co., Inc., 1945 (d) Asenjo, A., and Uiberall, E.: Afecciones vasculares 
quirurgicas del encephalo, Santiago, Chile, Central de Publicaciones, 1945. (e) 
List, C. F., and Hodges, F. J.: Intracranial Angiography: I. The Diagnosis of 
Vascular Lesions, J. Neurosurg. 3: 25-45, 1946. 
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seen by her local physician at 8:30 a.m. on September 10 and was found to be 
unconscious, with left hemiparesis and Babinski, Oppenheim and _ Brudzinski 
signs on the same side. Lumbar puncture revealed pink fluid with a coloidal gold 
curve of midzone type and a pressure of 290 mm. of fluid. On September 11, 
the pupils were dilated and reacted to light and in accommodation. Another 
puncture on September 12 showed a pressure of 200 mm. with pale pink fluid. 


On admission, she was found to have weakness of the left lower part of the 
face and the left arm and leg, amounting to total paralysis in the left arm, which 
was flaccid. The leg was spastic, with hyperactive deep reflexes. The left abdominal 
reflex was absent, and there was a Babinski sign on the left. The neck was stiff, 
and the patient cried almost continuously, complaining of her headache and the 
lights in the room. The results of physical examination were otherwise entirely 
within normal limits. The blood pressure was 110 mm. of mercury systolic and 
75 mm. diastolic. Urinalysis and a blood count gave results within normal limits, 
and the Wassermann and Kahn reactions of the blood were negative. Roentgeno- 
grams of the skull revealed no pathologic changes. Lumbar puncture after admis- 
sion showed pink fluid, under a pressure of 105 mm. of water, with 30,000 red 
blood cells and 520 polymorphonuclear leukocytes per cubic millimeter. On the 
next day there was a well marked weakness of the left external rectus muscle. She 
continued to complain of severe headache and photophobia, was occasionally in- 
continent of urine and ate little. Some relief of headache was obtained with 
proctoclysis of magnesium sulfate; barbiturates and meperidine (‘‘demerol’’) gave 
little relief. Because of the continuing severe headache and pain behind the eyes, 
another lumbar puncture was done on September 19, again yielding pink fluid, 
under 220 mm. of pressure. 

Her condition remained virtually the same for the following week, at the end 
of which time another puncture gave clear fluid with 4 crenated red blood cells 
and a negative reaction to the Pandy test; however, three days later, after a bout 
of vomiting, headache and nuchal pain, a lumbar puncture gave clear fluid, con- 
taining 200 polymorphonuclear leukocytes and 500 fresh red blood cells per 
cubic millimeter, under a pressure of 200 mm. of fluid. The Pandy test gave a 1 
plus reaction, and the total protein measured 72 mg. per hundred cubic centi- 
meters. That afternoon she was hallucinated, became comatose and was found to 
respond only to very painful stimuli. The blood pressure was 140 systolic and 
90 diastolic, and breathing was periodic in type. Ten minutes after intravenous 
administration of 50 cc. of 50 per cent solution of glucose and inhalations of 
oxygen by mask, the blood pressure had fallen to 118 systolic and 64 diastolic. By 
the next morning she was well oriented, responded well and did not complain as 
much as usual. After another week, she was relieved of her headache and nuchal 
rigidity. 

On October 7, arteriographic examination was performed with the patient 
under “pentothal sodium” anesthesia, 20 cc. of 25 per cent “thorotrast” (a 
colloidal suspension of thorium dioxide) being injected into the right common 
carotid artery through the skin. A vascular abnormality was revealed in the 
parietal area, but its chief contributing vessel could not be determined. Accord- 
ingly, on October 15, another arteriogram was made, using 20 cc. of 35 per cent 
iodopyracet injection U.S.P. (“diodrast’’); stereoscopic films revealed that the 
anomaly arose from the anterior cerebral artery (figure, A). Two days later, with 
the patient under anesthesia induced with intratracheal administration of nitrous 
oxide and oxygen and intravenous injection of “pentothal sodium,” a large 
parietofrontal bone flap was turned down on the right side, crossing the midline, 
and the interhemispheric fissure was explored after opening the dura mater and 
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clipping some of the anterior veins emptying into the superior longitudinal sinus. 
The dorsal surface of the corpus callosum was visualized throughout its anterior 
extent, and no aneurysm was seen. It was felt that the aneurysm lay either in the 
central sulcus or within the cerebral substance, and could not readily be exposed 
directly. Clips were therefore placed on its source of supply, the pericallosal branch 
of the anterior cerebral artery; and the dura mater and musculocutaneous flap 
were closed in layers. 


A, arteriogram taken on Oct. 7, 1946, with “thorotrast” (colloidal suspension 
of thorium dioxide). The external and internal carotid circulations are well out- 
lined. The anomalous formation is seen on the posterior extremity of the perical- 
losal branch of the anterior cerebral artery. 


B, arteriogram taken on Nov. 13, 1946, with iodopyracet injection U.S.P. 
(“‘diodrast”). The injection was made into the internal carotid artery. There is 
good filling of the carotid siphon and of the middle cerebral artery. The anterior 
cerebral artery has failed to fill. The pair of silver clips lie on the anterior branch 
of the middle meningeal artery, in the dura mater. The inferior single clip is the 
one which was placed on the pericallosal division of the anterior cerebral artery at 
the time of operation. This figure is not superimposable on A because of the 
variations in position of the head in taking roentgenograms at an interval of five 
weeks, but the distance from the siphon to the pericallosal division on the original 
arteriograms is the same as the distance to this clip. 


\ 
* 
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After operation, the patient continued her slow improvement, with physical 
therapy directed toward regaining function in the left hand and arm. She was free 
of headache and photophobia and was alert and cheerful. On November 13, 
arteriographic study was repeated, with iodopyracet injection U.S.P. and a col- 
loidal suspension of thorium dioxide; the stereoscopic roentgenograms revealed 
good filling of the cerebral arteries except that neither the anterior cerebral artery 
nor the aneurysm was filled (figure, B). A venogram taken at the same session 
similarly failed to reveal abnormal filling in the region of the aneurysm. Four 
days later the patient was discharged, to continue her convalescence at home. 
At the time of discharge there was no headache, photophobia, nuchal rigidity or 
cranial nerve palsies. The left arm was moved well at the elbow and the shoulder, 
but not at the wrist or the fingers. Motion had virtually completely returned in 
the left leg. 


Her father reported on Jan. 15, 1947 that she was up and about, walking 


without assistance, but that motion had not returned in the left hand and fingers. 


A letter from the referring physician on March 26, 1947 informed us that 
she was able to walk with little difficulty; there was a slight staggering gait, but 
no dragging of the foot. Active flexion and extension of the wrist were not possible, 
and there was some limitation of movement at the elbow. The tendon reflexes 
of the arm and leg were hyperactive, and there were patellar clonus and a 
Babinski sign. The mental condition of the patient was good, and she had gained 
approximately 20 pounds (9.1 Kg.) since her return from the hospital. She had 
had none of the “migrainous’” headaches which were a regular occurrence prior 
to her operation. 


COMMENT 


Signs and symptoms similar to those in this case may be due to aneu- 
rysm of either the anterior or the middle cerebral artery or their branches, 
with hemorrhage into nearby cerebral substance.'*Preoperative localiza- 
tion of this vascular anomaly was possible only by angiography, which 
also made valid the clipping of the vessel of origin at some distance from 
the aneurysm itself. 

The percutaneous method of angiography made it possible to repeat 
the procedure before and after the operation without opening and re- 


opening the neck. We have not found any previous reports with pub- 


lished preoperative and postoperative arteriograms. 

The association of migraine with intracranial aneurysm was pointed 
out in 1923,? but, as in this case, the two are not commonly considered 
to be related until some neurologic complication occurs. Angiography of- 
fers a relatively simple method of determining the presence of aneurysm 
in cases of ophthalmoplegic migraine. 


2. Goldflam, S.: Beitrag zur Aetiologie und Symptomatologie der spon- 
tanen subarachnoidalen Blutungen, Deutsche Ztschr. f. Nervenh. 76: 158-182, 1923. 
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CONCLUSIONS 


Percutaneous angiographic study of the carotid artery with a colloidal 
suspension of thorium dioxide (“thorotrast”) or iodopyracet injection 


U.S.P. (“diodrast’”) may be used in the accurate localization of intra- 
cranial aneurysms otherwise difficult of diagnosis, as in this case of 
aneurysm of the terminal portion of the pericallosal branch of the internal 
carotid artery. The method may be used also for postoperative confirma- 
tion of the efficacy of the operative procedure. 


Iilinois Neuropsychiatric Institute. 


UNILATERAL FRONTAL ANHIDROSIS AND MIOSIS OCCURRING 
AFTER PETROUS APICECTOMY (RAMADIER TECHNIC) 


Report of a Case 


KINSEY M. SIMONTON, M.D. 
AND 
JAMES R. GAY, M.D. 


Fellow in Neurologic Surgery, Mayo Foundation 
ROCHESTER, MINN. 


HE COURSE of the sympathetic fibers arising from the superior 
cervical ganglion and supplying the sweat glands of the face has not 
been definitely established. However, much evidence has accumulated to 
suggest that the ophthalmic division of the trigeminal nerve receives 
fibers within the cranium from the sympathetic plexus of the internal 
carotid artery, and that the maxillary and mandibular divisions receive 
fibers outside the cranium from the sympathetic plexus of the external 
carotid artery. List and Peet! in an excellent paper on this subject sum- 
marized all the available anatomic information in a diagram (fig. 1). 
It is known that the cutaneous distribution of the sympathetic fibers 
supplying the face corresponds closely to the cutaneous distribution of 
fibers conducting pain and temperature sensations. This relationship in 
respect to the ophthalmic division has been well illustrated in a recent 
report by Tarlov and Herz.? They described a patient with spontaneous 
unilateral frontal hyperhidrosis relieved by section of the supraorbital 
nerve on the affected side without causing any sensory disturbances. 

In 1941, we observed certain phenomena in a case which contribute 
evidence of the intracranial origin of the sympathetic fibers of the 
ophthalmic division of the trigeminal nerve and indicate that the source 
of these fibers is the sympathetic plexus of the internal carotid artery. 


REPORT OF CASE 


A 7 year old schoolboy registered at the Mayo Clinic on Sept. 25, 1941. He 
had had a bout of acute otitis media in 1937. He recovered and remained well 


From the Section on Otolaryngology and Rhinology (Dr. Simonton). 
1. List, C. F., and Peet, M. M.: Sweat Secretion in Man: IV. Sweat Secre- 
tion of the Face and Its Disturbances, Arch. Neurol. & Psychiat. 40:443-470 
(Sept.) 1938. 

2. Tarlov, I. M., and Herz, E.: Unilateral Frontal Hyperhidrosis Relieved 
by Supraorbital Nerve Section, J.A.M.A. 133:476-477 (Feb. 15) 1947. 
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until August 1941, when an acute febrile illness characterized by malaise, head- 
ache, stiffness of the neck and photophobia developed. A physician examined the 
boy and made a diagnosis of acute otitis media. Myringotomy was performed and 
sulfonamide therapy was tried, but the patient failed to respond satisfactorily. 


On admission to the clinic, the patient appeared pale, listless, underweight 
and chronically ill. His pulse rate was 116 beats per minute, and his tempera- 
ture (rectal) was 99.6 F. The postauricular, cervical and axillary lymph nodes 
were enlarged bilaterally. The right tympanic membrane was dull red and dis- 
tended. Mild conduction deafness of the right ear was noted. Results of examina- 
tion of the blood and urine were within normal ranges except for elevation of the 
sedimentation rate (92 and 87 mm. per hour, Westergren method). Roentgeno- 
grams of the mastoid regions were interpreted as showing diffuse sclerosis on the 
right side. Repeated general and special examinations failed to reveal any addi- 
tional foci of infection or disease. 


Fig. 1.—Schematic drawing, showing the probable course of sympathetic 
fibers supplying the sweat glands of the face and the pupils (from List and Peet"). 


The patient presented a difficult diagnostic problem, since he appeared much 
sicker than the findings justified. Myringotomy on the right ear brought about 
drainage of a considerable amount of tenacious mucoid material, and this was 
found to contain Pseudomonas aeruginosa on culture. As the patient’s condition 
did not improve, it was advised that he undergo complete mastoidectomy. This 
was performed on October 2. After the operation, the boy’s condition seemed some- 
what improved, but he continued to have a moderate degree of fever and the sys- 
temic manifestations of a chronic infection remained. 


On the basis of the severe chronic febrile condition and roentgenologic evi- 
dence of petrositis, radical mastoidectomy (right side) and apicectomy of the 
petrous portion of the temporal bone (Ramadier technic) were performed by one 
of us (K.M.S.) on October 27. The old mastoidectomy wound was incised and 
observed to be filled with healthy granulation tissue. The granulations were re- 
moved, and radical mastoidectomy, including removal of the tympanic bone, the 
floor of the external auditory canal and the root of the zygomatic process, was 
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performed. The bone in the region of the eustachian tube was pathologically 
softened; when this was removed, the carotid canal and artery were exposed. The 
carotid artery was retracted laterally from its canal with a strip of gauze, and the 
apex of the petrous portion of the temporal bone was incised through the medial 
wall of the carotid canal. Purulent material, under increased pressure, was en- 
countered. The wound was drained and closed. 

Immediately after operation it was observed that the right frontal region was 
pale and dry and that the remaining portions of the face were flushed and wet 


Fig. 2.—Diagram of electrical skin resistance of the face. A, indicates area 
of high electrical skin resistance and anhidrosis, and B, dressing, which extended 
just below the hair line on the forehead. The shaded area represents normal elec- 
trical skin resistance and normal sweating. Note miosis of the right pupil. 


The right pupil was contracted, but ptosis of the right lid was not apparent. Gen- 
eral physical and neurologic examinations revealed no additional abnormalities 
of the nervous system. The electrical skin resistance method developed by Richter? 
was used to investigate the sweating disturbance of the face. An area of high 
electrical skin resistance (anhidrosis) was demonstrated in the right frontal region, 
corresponding to the peripheral distribution of the supraorbital branch of the 


3. Richter, C. P.: Instructions for Using the Cutaneous Resistance Recorder, 
or “Dermometer,” on Peripheral Nerve Injuries, Sympathectomies, and Paraverte- 
bral Blocks, J. Neurosurg. 3:181-191 (May) 1946. 
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ophthalmic division of the trigeminal nerve (fig. 2). The electrical skin resistance 
was normal in all other areas of the face. These measurements were repeated three 
days later and identical findings recorded. 

On the twenty-first postoperative day, the miosis disappeared, and the electri- 
cal skin resistance of the face was found to be normal on both sides of the face. 
The patient’s condition gradually improved, and he was discharged on Nov. 26, 
1941. He was reexamined on Jan. 19 and Feb. 22, 1942, and no disturbance of 
sweating of the face or miosis was observed. 


COMMENT 


The temporary unilateral anhidrosis of the frontal region and miosis 


which occurred after retraction of the internal carotid artery in the 


petrous portion of the temporal bone contribute evidence that the sym- 
pathetic fibers supplying the forehead and the pupil take their origin 
from the sympathetic plexus of the internal carotid artery. The physio- 
logic interruption of these sympathetic fibers in the carotid canal within 
a few millimeters of the entrance of the carotid artery into the cranial 
cavity supports the suggestion that the sympathetic fibers join the oph- 
thalmic division of the trigeminal nerve within the cranium. 

List and Peet described a case in which the patient suffered from 
severe unilateral occipitofrontal headaches, usually on the right, associ- 
ated with Horner’s syndrome on the right, pronounced hypohidrosis of 
the right side of the forehead and no disturbances of sensation. The 
etiologic factors in their case were obscure, but the findings were inter- 
preted to be indicative of possible involvement of the sympathetic plexus 
of the internal carotid artery or the cavernous sinus. 

Anhidrosis and miosis in our case followed direct trauma of the 
sympathetic plexus of the internal carotid artery incidental to radical 
mastoidectomy and petrous apicectomy. ‘Thus, the predictions of List 
and Peet regarding the source and course of the sympathetic fibers sup- 
plying the forehead are given support. 

The electrical skin resistance method was a convenient, objective 
and accurate means of measuring the disturbance of sweat secretion in 


this case. 


The Mayo Clinic. 
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Obituaries 


OTTO MARBURG, M.D. 
1874—1948 


Otto Marburg was born in Roemerstadt, Austria, on May 25, 1874. 
He died at Mount Sinai Hospital, New York city, on June 13, 1948. 
His father was a merchant. On the maternal side, there were a number 
of famous physicians, including Ludwig Traube. He was brought up in 
an atmosphere of European culture, and he gave evidence of his ver- 
satile education through a good knowledge of botany, art and music. 
In this respect he was a product of the culture of Vienna of old. 

He studied medicine at the University of Vienna, from which he 
graduated in 1899. After graduation he became the assistant of Hans 
Obersteiner, with whom he was associated through a large part of his 
professional career. He also studied with Wagner von Jauregg, in Vienna; 
Oppenheim, in Berlin, and later with Pierre Marie, in Paris. He became 
assistant professor at the University in 1905, and remained as an as- 
sistant to Obersteiner at the Neurological Institute of the University of 
Vienna. He was appointed associate professor in 1912 and finally suc- 
ceeded Obersteiner as director of the Institute in 1919. He continued in 
this capacity until he was expelled by the Nazis, in 1938. He then came 
to the United States. 

After a short interval at Mount Sinai Hospital, he was appointed to 
Montefiore Hospital, and soon after that he became clinical professor of 
neurology at the College of Physicians and Surgeons of Columbia Uni- 
versity, where a laboratory was placed at his disposal. He left Monte- 
fiore Hospital in 1945, becoming consulting neuropsychiatrist to the 
hospital. He also held a similar position at the New York Post-Graduate 
Medical School and Hospital. 

As a student, he demonstrated the association of trophic changes in 
the skin with lesions of the spinal ganglia. He later made an accurate 
study of apoplectiform bulbar paralysis. His major work was the “Micro- 
scopic Topographic Atlas of the Central Nervous System of Man” 
(1904), with accompanying text, well known to neurologists all over 
the world and going through three editions, the last one in 1927. He 
also wrote a monograph on acute multiple sclerosis (1906), in which he 
described the characteristic pathology of the disease. He also published 
studies on the pineal gland and the syndrome of cachexia hypophyseo- 
priva. He advanced the thesis that malformations in the nervous system 
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were probably the result of processes dependent on alterations in blood 
supply. He then published his monograph, “Syphilis of the Nervous 
System,” with I. H. Hirsch] (1914). Together with Alexander and 
Brunner, he edited the “Handbuch der Neurologie des Ohres” (1924- 
1926). He then wrote on the roentgen treatment of diseases of the 
nervous system with Sgalitzer (1931). 

The first world war gave him the opportunity to study injuries of 
the nervous system; the results of his study, particularly those of the 
spinal cord, were published in a series of excellent papers in | Some 
of his other papers were concerned with epilepsy, disturbance in the 
blood-brain barrier and water metabolism. It was his belief, too, on the 
basis of extensive studies, that amaurotic family idiocy was caused by 
hormonal disturbances, involving the adrenal gland, the thymus and 
the interstitial cells of the gonads. As early as 1907, he described a 
diffuse glioma of the type of a “polymorphous glioblastoma,’ and in 
1921 he described the ependymoblastoma. In 1934, in the volume en- 
titled ““Trauma and Brain Tumor,” he suggested that in addition to in- 
jury there must be permanent irritation in order to produce uninhibited 
growth of tumors. In 1937, he produced an artificial glioma by injec- 
tions of trypan blue in a rabbit, the brain of which was previously in- 
jured. In the same year he suggested that the medulloblastoma took 
origin from the persisting external granular layer of the cerebellum. This 


view was also suggested by Lewis Stevenson, in this country. 

He published more than 200 papers and books during his lifetime, 
and his pupils published over 300 papers, which appeared in the Arbei- 
ten aus dem neurologischen Institut an der Wiener Universitat. 


His small volume on hydrocephalus was published in this country in 
1940. 

In September 1916 he married Malvina Knoepflmacher, the daugh- 
ter of a distinguished old family in Vienna; there were no children, but 
his pupils were his spiritual children and his interest in their advance- 
ment and progress was always manifest. 

Marburg was vice president of the International Neurological Con- 
gress, a member of the New York Academy of Medicine, the New York 
County Medical Society and the Academy of Sciences of France. He 
was an honorary member of the American Neurological Association, the 
New York Neurological Society, the Philadelphia Neurological Society, 
the Vienna Neurological Society, the Neurological and Psychiatric So- 
ciety of Argentina and the Japanese Society of Neurology and Psychiatry. 

I first met Marburg in 1908 and visited his laboratory again in 1913 
and 1926. He was a dynamic teacher and a prodigious, selfless worker 
in his field. His students came from all parts of the world, and all of 
them felt that he laid a solid foundation for their subsequent careers. 
He was the dean of Austrian neurologists and was honored at the im- 
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perial court. He spent his summers at Bad Gastein, where, out of rev- 
erence and affection for him, he was generally given the suite at one of 
the local hotels previously reserved for the Austrian emperor. He en- 
joyed his summers there, where he could do a good deal of mountain 
climbing. He had a great zest for living. 


I shall never forget his extemporaneous discussion of epilepsy at the 
International Congress in London (1935). It was a splendid review 
of the subject on the basis of knowledge at that time. His addresses were 
full of meat, spoken in classic German, and gave evidence of a prodigious 
memory. 


He had a simple, sweet personality. I recall, during one of my visits 
to Vienna, that while he was en route to a patient he stopped to pick up 
a small bouquet to bring to his patient, who, he knew, would appreciate 
this little mark of attention. This regard for others was also manifested 
by his telegram sent to the last meeting of the American Neurological 
Association, three hours prior to his passing. I also recall the invitations to 
his staff to spend a pleasant interlude with him at one of the well known 
coffee houses in Vienna. He possessed a gaunt, striking presence, which at- 
tracted attention wherever he appeared. He was a great physician, a 
splendid teacher and a noble human being. He enjoyed the admiration 
and affection of his European and American confreres. 

It was his feeling that the future of medicine was in the hands of 
the scientists of the United States, not only because we possess the neces- 
sary means for research, but also because of the old spirit of the pioneers, 
who ventured into new fields without shrinking before difficulties. He 
also believed that the doctor should have an excellent education. in the 
humanities, in addition to medical attainments. To him, the study of 
foreign languages was important, and it was amazing to me that late 
in life he learned to speak English fluently. He believed that science 
should be free and independent and that it should be supported not 
only by the many foundations, which have done admirable work, but 
also by the government, whose duty he believed it is to subsidize re- 
search and to make the pursuit of science independent of outside in- 
fluences. 

How dearly Marburg came to love the country and his adoption is 
demonstrable by the concluding sentence of a short biographic sketch 
of himself which he prepared in apparent anticipation of his death: “I 
am full of gratitude to this great nation, which wants nothing for itself, 
but helps as much as possible those who need help. I experienced this 
when I was expelled from my home and field of activity. This magna- 
nimity is characteristic of America, just as is the old pioneer spirit, which 
helps to overcome all obstacles. My last words might well be ‘God bless 
America’.” 


We shall always revere his memory. 


E. D. FrrepMan, M.D. 
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News And Comment 


DR. EPHRAIM ROSEMAN MADE CHIEF OF DIVISION 
OF NEUROPSYCHIATRY, MONTEFIORE 
HOSPITAL FOR CHRONIC DISEASES 


Dr. Ephraim Roseman, associate professor of neurology (in charge of this spe- 
cialty) at the University of Louisville, and former chief of neurology at the Walter 
Reed Hospital, has been appointed chief of the Division of Neuropsychiatry of 
the Montefiore Hospital for Chronic Diseases, succeeding Dr. H. Houston Mer- 
ritt, who moved to the chair of neurology in Columbia University, with the addi- 
tional rank of consultant to the Division of Neuropsychiatry of Montefiore Hospital. 

Dr. Roseman will begin his duties on or before October 1. 


RESIDENCY PROGRAM IN NEUROLOGY, 
VETERANS ADMINISTRATION 


It is desired to announce that there is a residency program in neurology at 
the Veterans Administration Hospital, New York. This has been approved by the 
American Board of Psychiatry and Neurology for a period of three years. Appoint- 
ments are made for one to three years, beginning January and July. 

Applications may be obtained by writing to Earl Gluckman, M.D., liaison 
officer, Deans Committee, Veterans Administration Hospital, 130 West Kings- 
bridge Road, Bronx, New York 63. 


DEL RIO HORTEGA'S LABORATORY TO BE IN MONTEVIDEO 


The Laboratorio de investigaciones histolégicas e histopatholégicas, which 
was in charge of the late Spanish scientist Prof. Pio del Rio-Hortega until his 
death, and which subsequently has been directed by his disciple M. Polak, has 
now moved to new premises, Montevideo 81, Buenos Aires, Argentina, where, 
under the patronage of the Fundacién Roux, it will continue with the develop- 
ment of its research and teaching activities. 

The laboratory, which carries the name of its founder, is dedicated to con- 
tinuing the work undertaken by the Spanish scientist, applying its doctrines and 
silver stain technics in the solution of various problems of general histology and 
histopathology, neurohistology and neuropathology. 


TRAINING IN CHILD PSYCHIATRY 


In order to facilitate the arrangements for training in child psychiatry (which 
constitutes a major aspect of modern psychiatry), the American Board of Psy- 
chiatry and Neurology will accept one year of training in psychiatric clinics for 
children which may or may not be a part of a hospital approved for residency 
training, provided such a clinic gives adequate supervision and instruction for 
full time training during the entire third year of the required three year formal 
training period. For the purpose of evaluating such clinics, the following condi- 
tions and criteria are deemed essential by the American Board of Psychiatry 
and Neurology: (1) that the clinic have a full time medical director, psychologist 
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and social worker qualified by training and experience in child psychiatry and 
allied fields to supervise the training of residents; (2) that the major portion of 
such training be devoted to therapy adequately supervised by this qualified staff; 
(3) that the service and teaching activities of the clinic be integrated with those 
of the community and its social agencies; (4) that clinic work be supplemented 
by seminars, case conferences, journal clubs or other opportunities for the dis- 
cussion of the basic principles involved in outpatient work with children and 
parents, teacher, public health and welfare agency personnel; (5) that such a 
training clinic be well established in the community with a qualified staff that 
has operated together as a team long enough to insure stable and sound function- 
ing; (6) that the senior members of the clinic team show evidence of previous 
experience in the teaching of psychiatry in general, child psychiatry in particular 
and their allied fields. 

These criteria set forth by the Board pertain more particularly to community- 
sponsored clinics offering full time training in child psychiatry during the third 
year of formal residency training. If these clinics are affiliated with hospitals 
already maintaining approved programs, separate approval is not required unless 
warranted on the basis of their meeting all requirements for straight fellowship 
training in child psychiatry. 

The following clinics are acceptable to the American Board of Psychiatry 
and Neurology as qualifying under these provisions: 

Children’s Psychiatric Division, Langley Porter Clinic, San Francisco, Dr. 
Stanislaus Szurek. 

Bureau of Mental Hygiene, 1179 Main Street, Hartford, Conn., Dr. J. M. 
Cunningham. 

Louisville Mental Hygiene Clinic and Child Study School, 610 South Floyd 
Street, Louisville, Ky., Dr. Spafford Ackerly. 

The Guidance Center, 1737 Prytania Street, New Orleans, Dr. Milton E. 
Kirkpatrick. 

Psychiatric Clinic of the Mental Hygiene Society of Maryland, Baltimore, Dr. 
H. Whitman Newell. 

Children’s Center, 244 Townsend Street, Roxbury, Mass., Dr. Marian Put- 
nam and Mrs. Beata Rank, co-directors. 

Judge Baker Guidance Center, 38 Beacon Street, Boston, Dr. George E. 
Gardner. 

Amherst H. Wilder Clinic, 379 Rice Street, St. Paul, Dr. Hyman S. Lippman. 

Central Clinic, Cincinnati General Hospital, Cincinnati, Dr. Maurice Levine. 

Child Guidance Clinic, 1711 Fitzwater Street, Philadelphia 46, Dr. Frederick 
H. Allen. 

Pittsburgh Child Guidance Clinic, 3004 Victoria Street, Pittsburgh 13, Dr. 
Harry M. Little. 


Children’s Service Center of Wyoming, Valley, 335 South Franklin Street, 
Wilkes-Barre, Penn., Dr. J. Franklin Robinson. 
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Society Transactions 


CHICAGO NEUROLOGICAL SOCIETY 


Joseph A. Luhan, M.D., Vice President, in the Chair 
Regular Meeting, Feb. 11, 1947. 


Peculiar Low Temporal Localization Of Sleep—Induced Seizure Discharges 
Of Psychomotor Type. Mrs E. L. Gipss, Mr. BarTtoLoMe Fuster and 
Dr. Freperic A. Gripss. 


Three types of epileptic seizure have been described: grand mal, or tonic- 
clonic; petit mal, or pyknoleptic, and psychomotor. This report deals with the 
last-mentioned type. In a psychomotor attack the patient is confused and, though 
amnesic, is not usually unconscious. His movements are purposeful but poorly 
coordinated, and his mood is usually negativistic. His general manner is that of a 
person acting out a bad dream. Often during the seizure there are manifestations 
of fear or rage, with screaming or shouting. In most attacks the movements are 
simple, repetitive and more or less automatic, such as smacking the lips, wringing 
the hands or plucking at the clothes. In other cases movements are more elabo- 
rate and clearly purposeful; speech may be unaffected except as regards content. 
In the interseizure period severe personality defects are usually present. Of 85 
patients selected for special study because they displayed characteristic seizure dis- 
charges of the psychomotor type, 8 had been institutionalized for psychiatric dis- 
orders, and 3 had been given convulsive shock therapy. Hypersomnolence was com- 
mon, and in 10 patients it was of such degree as to resemble narcolepsy. 

The electroencephalograms of all 85 patients showed more or less generalized 
positive spikes when recorded with a reference electrode on the interconnected 
ear lobes; in most cases, however, one temporal lead gave a flat record or one 
with negative spikes. Localizing studies revealed in all cases a focus of negative 
spikes at the tip of the temporal lobe, either unilaterally or bilaterally. The 
spread of discharge involved the entire lower anterior part of the head and face, 
making it impossible to place an “inactive” electrode on the nose, chin or right 
or left ear. In other cases with foci of negative spikes in the temporal areas but 
without this type of spread, the characteristic picture of psychomotor epilepsy 
was not shown. The spread, therefore, rather than the temporal focus itself, is 
the characteristic feature of the psychomotor type of discharge. Of the entire 
group, 30 per cent showed seizure discharges in the routine waking electroenceph- 
alograms; 100 per cent had seizure discharges during sleep. For patients with 2 
history of psychomotor seizures only (i.e., no history of grand or petit mal), the 
waking record was always normal and the seizure discharges always appeared 
during sleep. Seizure activity was maximal during light sleep. None of 100 control 
subjects studied during sleep showed seizure discharges. 

Of the 85 patients, 17 showed neurologic symptoms referable to the temporal 
lobe, such as homonymous hemianopsia, visual hallucinations, olfactory hallucina- 
tions, déja vu and aphasia. Such localizing signs did not occur, however, in the 
majority of patients with psychomotor epilepsy. 

In order to determine whether drugs producing sleep would induce seizure 
activity of the same type as those which appeared during spontaneous sleep, 2 
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patients were tested with a large number of sedative and soporific drugs. It was 
found that any medicament which produced sleep would also induce spike activity, 
identical with that appearing in spontaneous sleep. This held true even for power- 
ful anticonvulsant substances, such as phenobarbital and “‘mesantoin” (methyl- 
phenylethyl hydantoin). ‘‘Metrazol” and caffeine, when used to arouse the patient 
from profund sedation, stopped the seizure activity. Of 11 patients put to sleep 
with “pentothal sodium,” all showed characteristic spike seizure discharges. It 
was decided that “pentothal” was an ideal agent for precipitating seizure dis- 
charges in patients with a history of psychomotor seizures. 


DISCUSSION 


Dr. Paut C. Bucy: We all must have been struck by the many points of 
similarity between the condition described by Dr. Gibbs and the familiar uncinate 
seizures with dreamy states which usually result from neoplasms of the temporal 
lobe. Smacking of the lips, chewing and swallowing are frequent manifestations 
of uncinate seizures. Auditory hallucinations occasionally occur. Damage to neigh- 
boring portions of the nervous system commonly gives rise to hemianopsia and 
manifestations of involvement of the corticospinal motor mechanism. Surely, these 
points of similarity are too numerous to be merely accidental. I should like to 
know whether Dr. Gibbs has been able to establish any correlation between the 
two conditions. 


Dr. Meyer Brown: To what extent have similar types of electroencephalo- 
graphic changes been noted in persons who do not present any clinical epilepti- 
form manifestations? 


Dr. Victor E. Gonpa: Dr. Gibbs stated that he puts the patients to sleep 
with trimethadione (“‘tridione”’) and diphenylhydantoin sodium. It is well known 
that patients taking these drugs extensively and in large amounts during the day 
practically never complain of being sleepy. These drugs are primarily anticon- 
vulsant, not soporific. I should like to know in what amount and in what form Dr. 
Gibbs administered these medicants, in order to put the patients to sleep. 


Dr. H. M. Serota: I should like to ask what control was used to rule out 
any muscle potentials in the record, some of which are noted in a person who is 
startled in ordinary sleep. 


Dr. F. A. Gisss: Dr. Bucy pointed out that some of the symptoms in these 
cases are referable to the temporal lobe. This is true, and of importance, but the 
condition we are talking about would not be generally recognized as a syndrome 
of the temporal lobe. Only 2 of the 85 patients had olfactory hallucinations; 1 had 
déja vu, and 17 had symptoms referable to the temporal area. All had psycho- 
motor attacks, however; this was the only clinical feature common to all subjects. 
The attribution to the temporal area of disorders such as those associated with the 


psychomotor attack is reasonable; but such a relation cannot be assumed a priori, 


and the demonstration of a temporal focus in all cases would seenrto be of im- 
portance. 

A question was asked about the occurrence of spikes in normal persons. We 
have studied many thousands of normal control subjects when awake, and 100 
normal control subjects during sleep, and have never seen spike seizure discharges. 
We have seen them, however, in patients with disturbances other than epilepsy. 
{n the past, psychomotor seizures unassociated with attacks of grand mal or petit 
mal have rarely been diagnosed as epilepsy. They have been put into the nearest 
and most convenient diagnostic scrap basket—for example, “hysteria,” “psycho- 
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pathic personality” or “atypical schizophrenia.’”’ However, once one has become 
aware of psychomotor epilepsy as a pure clinical entity, the diagnosis is as casy 
as is that of petit mal. There are, however, borderline, unclear cases in which the 
electroencephalogram provides the clinching evidence. 

In our cases, 2 Gm. of trimethadione given intravenously and 0.6 Gm. of 
“mesantoin” taken in one dose produced sleep. 

The question was asked: “How may spikes of the type described be dis- 
tinguished from muscle potentials?” The answer is that they are entirely distinct 
when recorded with an electroencephalograph of high fidelity. The spike potentials 
considered here have a duration of 0.05 to 0.025 seconds; muscle potentials have 
a duration of approximately 0.01 second. 


Prefrontal Lobotomy: Indications and Contraindications. Dr. WALTER FREE- 
MAN and Dr. JAmMes W. Watts, Washington, D. C. 


Of the 20 patients reported on before this society in February 1937, 14 are 
still alive, only 2 of them being confined to institutions; 8 are usefully occupied. 
Similar results have been obtained in about 450 cases in the intervening years. 
Successes and failures have taught us what types of patients can be benefited and 
what types cannot regain social adequacy, even with operation. A patient is oper- 
ated on only when he is faced with disability or suicide, and when it is unlikely 
that other methods of treatment will restore him to health; we will not take the 
easy ones. Older patients do better than young ones; women, better than men; 
Jews, better than Gentiles; Negroes, better than white persons; well educated per- 
sons, better than illiterate ones, and persons with simple occupations, better than 
those with professions. However, the differences are slight and depend on extrane- 
ous factors, such as the home environment and the social exactions encountered. 

The nature of the psychosis is of little importance so long as it is not ac- 
companied with severe anatomic changes. The all-important factor is the emotional 
charge. When this is high and the patient is suffering or reveals disturbed be- 
havior, prefrontal lobotomy brings about a decided change in the picture. When 
the patient has undergone emotional deterioration, there is little response to opera- 
tion. Prefrontal lobotomy does not interfere with intellectual functions—in fact, 
it appears to overcome certain emotional aspects of the case that are acting un- 
favorably on intelligent behavior. Consequently, in most cases there is an ap- 
parent intellectual efficiency. In order to achieve this, however, a prolonged period 
of retraining is necessary, and this is best supplied in the home environment. Even 
a bad home is better than no home. 


DISCUSSION 


Dr. Ericu Liesert: The selection of patients for lobotomy presents one of 
the most difficult problems. Many relatives of patients at the Elgin State Hospital 
beg to have the patient given the benefit of lobotomy. Obviously, since it is im- 
possible to foretell the outcome of the operation, we of the staff discourage this 
attitude. We have selected patients on the following basis: (1) no progress with 
repeated electric shock and repeated insulin treatments; (2) continuous excite- 
ment and a suicidal or homicidal tendency, making spontaneous recovery im- 
probable; (3) some features of anxiety or depression, but a fair adjustment in life 
before the acute mental illness. 

Our results were not too discouraging, although not as remarkable as those 
reported by Dr. Freeman. Of 45 patients, 9 were discharged. Most of the 9 
persons are making a fair adjustment outside the hospital. One woman takes care 
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of her three children without any help and is considered by every one as “cured.” 
Most of the patients still in the hospital are not so restless as they were before the 
operation. These patients have benefited by being able to be in better wards 
and to participate in recreational activities. About 5 patients did not show any 
clinical change. In 5 patients spontaneous epileptic convulsions have developed. 
Seven of the 45 patients died as a result of the operation. 

Most of the lobotomies were performed by Dr. Perret; also a few by Dr. 
A. H. Verbrugghen and Dr. Ernest A. Speigel, and 5 were done at the Illinois 
Neuropsychiatric Institute. It is our opinion that with careful selection of patients 
this method may be used in the treatment of mental illness, since a better social 
adjustment can usually be obtained. However, one should also stress the disabling 
effect of the surgical procedure. In a large hospital population, such as that at 
the Elgin State Hospital, some patients have benefited from the therapy, but the 
selection of patients is a difficult problem. 


Dr. Harotp C. Voris: I have been much interested in the possibilities of 
this procedure for relief of certain types of pain. In 1 case in which I performed 
prefrontal lobotomy because of pain the results were disappointing. The patient, a 
man about 40 years of age, had for about eight years paroxysmal pain in the 
entire side of the head, of a burning type with superficial flushing, and I was so 
strongly of the opinion that it was of vascular origin that I had the occipital and 
superficial temporal arteries severed, without any relief. Lobotomy was finally 
performed. He continued to have pain, not immediately after operation, but with- 
in two or three weeks, with the old severity. The operation was extended with a 
second lobotomy, with the same results. I understand he was finally committed 
to an institution; perhaps his case was a poor selection. 

Dr. Freeman stated that such a tendency is an indication for prefrontal lobo- 
tomy; I should like to know whether any of his patients have committed suicide 
after operation. 


Dr. Howarp ZeiTLIN: I was particularly interested in an article published 
by Watts and Freeman (J. Internat. Coll. Surgeons 9:679 [Nov.] 1946) in which 
they described cases in which psychosurgery was employed for relief of intractable 
pain. It is pain about the face that may lead to serious personality disturbances, 
such as obsessive tension states, that I am particularly interested in; and for this 
I believe that frontal lobotomy is definitely indicated. 

In a series of 5 cases in which operation was performed by Dr. Bailey, and 
which I had studied clinically, 1 was particularly interested. The patient, an 
artist aged 32, stated that the pain first developed in the left side of the face after 
an attack of influenza. He localized the pain to the inferior orbital nerve in the 
area of the face below the left eye, involving the upper gum on the same side. 
This pain was like a chronic toothache and was particularly aggravated by ex- 
posure to wind and changes in temperature. The patient sought relief from many 
doctors, without success. Finally, a physician in St. Louis cut the inferior orbital 
nerve, but without relief of the pain. The patient frequently became depressed, 
was preoccupied with the pain in his face and consulted me for diagnosis and 
help. Psychotherapy was attempted. He enjoyed the sessions, but after each inter- 
view he would again remind me, “But, doctor, what about the pain in my face”? 

With time, an obsessive tension state with depression developed, after which 
electric shock treatments were given. He improved from his depressed state; the 
pain in the face was not disturbing, but he dreaded that the pain would 
return. Shock treatment was repeated twice, the second time with insulin coma. 
With each form of therapy he improved less and seemed to become more despon- 
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dent. Finally, he attempted suicide with an overdose of phenobarbital; after two 
days with picrotoxin treatment he recovered, and frontal lobotomy was performed. 
The patient made an uneventful recovery; after a few months he was able to go 
to work with an essential war industry. After the war he resumed his painting, 
and about five years after the operation an exhibition of his work was given at 
the Art Institute. He has not been troubled by pain in the face or by his obses- 
sive tension state, and at present he is teaching. 


While cases of severe personality disturbances associated with intractable pain 
are indications for psychosurgery, I am not in accord with the report on 102 
patients with psychoneuroses treated with lobotomy by Freeman and Watts. In 
my opinion, psychoneurosis should be treated with psychoanalysis. While there is 
some improvement in the severe personality disturbances after operation, and 
patients are able to return to their former stations in life, the basic core of the 
neurosis remains, and under unfavorable conditions in the environment anxiety 
and depression will return. It is the basic core of the neurosis that must be dis- 
solved in order that the patient may lead a better integrated and a more success- 
ful adult life; and for such patients psychoanalysis offers a promise. 


Dr. Victor E. Gonna: If electric shock treatment is carried out, not in the 
inadequate way mentioned by Dr. Freeman, that is, by giving five or six convul- 
sions only, but by eliciting sixteen or more convulsive seizures, our results are re- 
coveries in almost 100 per cent, without mortality. With lobotomy, Dr. Freeman 
had a recovery rate of 65 per cent and a considerable mortality. These results are 
obtained in cases of involutional psychoses and in depressive states. Therefore, I 
suggest that electric shock treatments be considered the method of choice for these 
conditions. 


Dr. Russett Meyers: Has Dr. Freeman formulated any opinion on the 
relative merits of the open and the closed operation? 


Dr. HENRY W. WoLtMAN, Minneapolis: Dr. James A. Love and his col- 
leagues have operated on more than 100 patients, most of them patients in the 
Minnesota State Hospital. Dr. Magnus Peterson, superintendent of the Elgin State 
Hospital, reports about the same experience; that is, patients who had been ex- 
tremely hard to handle have become much more tractable, and many others could 
be dismissed. In private practice, the condition from which one might expect the 
most favorable response, unfortunately, occurs in cases in which one is afraid to 
operate. For instance, what prospect is there of a physician’s returning to the 
practice of medicine? May one expect improvement to occur later if it is slight, 
or not evident at all, immediately after operation? 


Dr. Hucu T. CarmicHarEL: I am happy to have heard Dr. Freeman’s pres- 
entation of the indications and contraindications to prefrontal lobotomy. I think 
he is right in saying that for a patient whose illness has reached a point of fixation, 
or one beginning in childhood or adolescence, the chances are much against one’s 
getting any substantial results. Patients whose psychosis or neurosis still presents 
movement would be the ones to choose in the hope of any worth while results. 
Dr. Freeman stated that most of his patients were able to leave the hospital and 
do some work, either at or away from home; I should be interested in knowing 
whether any went back to their former professions or trades, and whether they 
were as competent and productive as they had been prior to operation. It has been 
my impression, from the small series of patients which my colleagues and I have 
studied at the Illinois Neuropsychiatric Institute, that after prefrontal lobotomy the 
patients have their original emotional conflicts and are still neurotic, although some 
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of them may be better able to get along than before, either in or outside the hos- 
pital. 


Dr. WALTER FREEMAN, Washington, D. C.: How high can a person rise 
after he has been relieved of his symptoms by prefrontal lobotomy? Some are still 
improving five years or more after operation. Our famous alcoholic lawyer, for 
instance, is holding down a Government position paying $7,000 or $8,000 a year. 
A year ago another lawyer brought me a brief which he had prepared, covering 
a study of air lines in New England. It had been approved by the Secretary of 
Commerce; so presumably, it was authoritative. No physician has yet gone back 
into practice. We have operated on two dentists, without relief. A veterinarian 
is employed in a steel factory; an osteopath is working. A relatively low percent- 
age of schizophrenic patients are able to keep house. (It requires a great degree 
of practice over the years to time things properly in keeping house.) Patients im- 
prove slowly, and it may be that after ten years they will function on a higher 
level. Some of them have employment of a fairly simple type. One patient, 
schizophrenic at the age of 2, on whom we operated at the age of 20, maintained 
herself for a year in a private job and then went to college. 

We believe that the closed operation gives more flexibility for subsequent 
procedures, if desirable. Two burr holes, with markings made, are a guide in a 
secondary operation. If open operation is performed, the lardmarks are vague, 
and even pneumoencephalography will not give the same localization as do a few 
drops of oil. 

Dr. Gonda is right about most of the patients with involutional depression. 
I think we can cure about 60 per cent and maintain 20 per cent with electric 
shock. Prefrontal lobotomy comes in where shock therapy leaves off. We have 
had 2 or 3 patients with facial neuralgia that was unbearable; 1 of them finally 
committed suicide. Dr. Liebert’s experience comes as a refreshing breath. I hope 
his group will be able to carry on this program, which helps not only in* main- 
taining these patients but in keeping them from destroying themselves with con- 
stant overactivity. 


Mechanics of Gunshot Injury to the Spinal Cord. Dr. Joun M. Brooxnart. 


Gunshot wounds were produced in the region of the fifth thoracic spinous 
process in 24 cats and in the region of the fifth lumbar spinous process 
in 29 cats. In all but a few instances the elements of the spinal canal re- 
mained undamaged. Evidence was presented leading to the conclusion that dam- 
age to the spinal cord in the thoracic region is due to the rotation of the mobile 
thoracic vertebra around a transverse horizontal axis, and that rotation around a 
longitudinal axis is relatively innocuous. It was suggested that damage to the 
lumbar portion of the cord is produced by percussive effects brought about by dis- 
tortion, without fracture of the immobile lumbar vertebrae. 


DISCUSSION 


Dr. Mitton Tins.ey: This paper is interesting to me because I have seen 
a good deal of injury to the skull and spine. In many cases the missile traversed 
the brain from the frontal region to the occiput without producing unconscious- 
ness, and with few residual neurologic signs. It is too soon to evaluate Dr. Brook- 
hart’s paper, because the histologic work has not yet been done. It may be that 
the survival period will be too long for histologic study to be of value. It would 
seem that the primary lesion was not a direct injury to the nerve tissue, but dam- 
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age to the blood vascular system. In some cases of injury about the spine with 
temporary paralysis, remarkable recovery has followed, indicating temporary dimi- 
nution in vascular supply. No matter where the missile strikes the spine, the 
damage to blood vessels will vary. I believe that the determination of interrup- 
tion of the blood vessels and the resultant edema of the nerve tissue is the primary 
consideration. 


Dr. Gibbs asked why I thought the blood vessels are more liable to damage 
than nerve tissue. In observations at operation, the blood vessels were markedly 
involved, and there was extravasation of blood around the bruised area of the 
spinal cord. It is difficult to say, therefore, how much damage was done to the 
cord, and how much to the blood vessels. 


Dr. Joun M. Brooxuart: It is quite possible that vascular changes do occur 
in these animals during the post-traumatic period. In approximately 60 per cent 
of animals, extravasated blood was observed subdurally. In only 3 animals was 
it in such a location that it did not wash off with ease during preparation for 
histologic study. In only 3 cats was there subpial hemorrhage. I had a series of 
animals which were wounded at the fifth lumbar segment and survived for from 
one hour up to sixty days after injury, animals which were shot in such a way as 
to produce a uniform amount of neurologic change. The severity of neurologic 
damage in these animals gives a base line on which to build comparative studies 
of the genesis of the lesion in both acute and chronic states. Whether the lesion 
will prove to be purely vascular or to have some other origin, I cannot say. 


NEW YORK ACADEMY OF MEDICINE, SECTION OF NEUROLOGY AND 
PSYCHIATRY, AND NEW YORK NEUROLOGICAL SOCIETY 


Angus M. Frantz,M.D., Chairman, Section of Neurology and Psychiatry, Presiding 
Combined Meeting, April 8, 1947 


Cerebral Injuries Due to Explosion Waves: “Blast Concussion.” Dr. Fritz 
Cramer, New York; Dr. SAMUEL PAstEerR, Memphis, Tenn. (by invitation), 
and Dr. CHARLES STEPHENSON, Hartford, Conn. (by invitation). 


The syndrome met universally in all theaters of war, and usually discussed 
> was presented from the point of view of its organic, as op- 
posed to its functional or psychogenic, basis. The interest in this phase of the 
problem arose chiefly from the authors’ experience with a typical clinical case 
of postconcussion syndrome following exposure to a nearby mortar shell explosion. 
The patient died about three months after the exposure, and autopsy was per- 
formed. The symptoms of headache, dizziness and intolerance of noises had been 
continuous in the interim, but were gradually subsiding. Death was due to a 
delayed post-traumatic hemorrhage from a lesion in the thalamus, which was de- 
termined by histologic studies to be subacute post-traumatic encephalomalacia. 
Subsequently, a series of 441 patients with a similar history of onset of the 
typical syndrome were examined clinically and electroencephalographically. A 
primary psychoneurosis as the etiologic factor in the symptoms was ruled out by 
appropriate psychiatric and psychometric studies. Persistent inequalities of the 
pupils and slight, persistent differences in the reflexes were the chief neurologic 
findings. The electroencephalograms showed a significantly higher incidence of 
borderline normal and abnormal tracings than was found for a smaller group of 
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control patients. Suppression of alpha activity was likewise observed with signifi- 
cant frequency. In addition, there were increased intermediate activity and 


double alpha activity, though these were not statistically meaningful. The summa- 
tion of these characteristics indicated with reasonable probability residual cerebral 
damage. The persistence of findings as long as two years after injury, with a 
mean of three months, also lent emphasis to the probability that severe damage was 
present in many Cases. 


DISCUSSION 


Dr. THEOopoRE J. C. von Storcu, Albany, N. Y. (by invitation): The inci- 
dence of blast concussion depends on the tactical situation and the weapons used. 
On the other hand, the incidence of reported cases of the syndrome depends on 
the administrative, as well as the tactical, situation and on the diagnostic criteria 
used by the medical officers concerned. My colleagues and I considered it neces- 
sary to use unconsciousness as an essential criterion of concussion; hence, we did 
not make the diagnosis of concussion unless the patient had been unconscious. 
Therefore my figures are not comparable to those of other observers. 


In trying to select only the cases in which the disturbance might be con- 
sidered concussion, we became involved in the psychogenic aspect of the problem. 
Neurotic patients may suffer a concussion and utilize the mechanism of concus- 
sion in the furtherance of their psychiatric disability, so that concussion eventually 
becomes a complicated problem. The syndrome of concussion is commonly said 
to result in a group of symptoms, manifested by unconsciousness, headache, 
tinnitus, giddiness or actual vertigo, and various ocular phenomena. The patient 
is likely to be apathetic. In very early cases there may be added irritability, and 
two characteristics are striking. The soldier does not write letters home, when 
previously he had been writing home at every opportunity. He does not read, 
partially from lack of interest, but partially because of difficulty in accommoda- 
tion. He may be unable to see clearly when changing from distant to near vision 
and vice versa. All the patients I saw, without exception, had pupillary anomalies, 
presumably subsequent to the trauma. Furthermore, it was frequent to observe 
injection and edema of the optic nerve head. I dared not rely on my own neu- 
rologic ability, but called in the best ophthalmologist available, who confirmed 
these observations, namely, dysfunctions in accommodation, pupillary dysfunction 
and edema and injection of the optic nerve head. 


It was also observed that the ability of the patient to deal with new prob- 
lems was often deficient. Conceptual quotients were often low. This symptom 
is the subject of a brief paper by Dr. Joseph D. Sullivan. In this study, many 
pneumoencephalograms demonstrated ventricular enlargement—as early as a 
month after injury in some cases. A moderate number of red blood cells, to- 
gether with increased pressure of the spinal fluid, have been found in early 
cases by other observers. All these observations lead one to the impression that con- 
cussion is not entirely a psychogenic, post-traumatic syndrome, but that it is, in 
many cases at least, an organic syndrome. 


It was our observation that of those patients who were thought to have 
concussion but were not rendered unconscious, and therefore were just outside 
the limits of our own classification, 53 per cent had abnormal electroencephalo- 
grams. Of the patients who were unconscious, only 25 per cent had abnormal 
potentials, an even greater difference than Dr. Cramer noted, but along the 
same line. This suggests that a patient may have concussion with unconsciousness 
and yet have no demonstrable organic damage as demonstrated by the electro- 
encephalogram, and that the reverse is equally true. 
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In patients with blast concussion, we found all the degrees of abnormality 
that have been demonstrated experimentally in brains with concussion due to a 
mechanical object. We found certain differences in the electroencephalograms of 
patients who were subjected to a blow by a solid object, of patients with blast con- 
cussion, of patients who were not unconscious and of patients whom we con- 
sidered to present definite psychogenic problems. Patients with concussion due to 
a solid object showed random waves somewhat more frequently than patients with 
blast concussion. They were also prominent in the records of patients with the 
psychogenic post-traumatic syndrome. High voltage, slow activity, similar to that 
found near tumors, occurred frequently in the tracings of patients with concussion 
due to a solid object. Patients with blast concussion also had these slow waves, but 
less frequently. In the records of patients who had concussion but were not ren- 
dered unconscious, these waves were a minor factor. Discharges of rapid activity 
(irritable cortex) occurred less frequently in patients with concussion due to a 
solid object than in those with blast concussion. This perhaps is because the blast 
may have given a more diffuse blow, with impact near the surface. It is interesting 
that hyperventilation produced gross abnormalities most frequently in persons who 
were considered psychogenic, rather than in those with blast concussion. 

All our patients had neurologic examinations, a general physical examina- 
tion, psychiatric evaluation and psychometric tests, as well as roentgenograms of 
the skull, electroencephalographic recordings and, occasionally, pneumoencephalo- 
graphic studies. From the evidence thus collected, it was our impression that, al- 
though there are many cases of frank psychogenic origin, there is an organic 
syndrome which may properly be called the “blast concussion syndrome.” Al- 
though the condition was frequently complicated by various psychogenic factors, it 
was not the result thereof. Our short series of early cases is therefore confirmatory 
of Dr. Cramer’s long and careful study of the later results of blast concussion. 


A Specific Epileptic Syndrome Treated by Lysis of Pacchionian Granulations. 
Dr. JoHN E. ScarrFF. 


A specific epileptic syndrome was described which was favorably affected by 
lysis of the pacchionian granulations. The clinical features of the syndrome are 
as follows: (]) onset in early life, suggesting a congenital origin; (2) focality 
of convulsions, characteristically beginning in the lower extremity or the shoulder; 
(3) chronicity, often extending over many years; (4) paucity of neurologic signs, 
except for slight hypoplasia and slight hyperreflexia on the affected side; (5) 
normal pneumoencephalograms; (6) normal appearance of the cortex on in- 
spection and palpation, except for (7) anomalous pacchionian granulations, which 
are larger than normal and extend onto the precentral gyrus (primary motor 
area) and (8) an epileptogenous zone in proximity of the pacchionian granula- 
tions, as indicated by electrical stimulation. 

Treatment consisted in division of anomalous pacchionian granulations lying 
on the primary motor strip. 

After operation, all persons were again placed under the same treatment with 
an anticonvulsant drug which they were receiving before operation; but in no 
instance was the quantity of the drug more, and in most cases it was less, than that 
before operation. After operation the patients were followed for varying lengths of 
time, ranging from five months to six years, the average follow-up period being 
two years and four months. 

No complete cures were claimed. However, the frequency and severity of the 
convulsions were favorably affected in 15 of the 17 cases. This reduction in 
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frequency of attacks amounted to 90 per cent or more in 8 cases, or slightly less 
than one-half the cases in which operation was performed, as observed over a 
follow-up period averaging slightly more than four years. A reduction estimated at 
70 per cent resulted in 2 cases, as observed for two years; a reduction of 50 per 
cent, in 3 cases, as observed for one and one-half years, and a reduction of 25 
per cent, in 2 other cases, as observed for two years. 


DISCUSSION 


Dr. JEFFERSON Browper: Several years ago, Dr. Meyers and I carried out 
operations in a series of cases of convulsive disorders of local character. At the 
end of about two years we had accumulated 42 cases, and the results (following 
cortical excision) were reported at that time. The convulsions had been either 
favorably modified or abolished in about 60 per cent of these cases. At the end of 
a five year period the results were reviewed in all cases in which this method 
was used, and it was found that of a series of about 70 cases, convulsive seizures 
were absent in only 6. It was concluded, therefore, that excision of cortical tis- 
sue (the epileptogenous zone) as we were carrying it out was not an operation to 
be advocated, and we therefore discontinued its use. We did find a small group 
of patients in this series who seemed to react rather favorably to cortical excision, 
namely, the children or young people who had focal atrophy of the brain, pre- 
sumably resulting from occlusion of an artery. If the entire atrophic area was ex- 
cised, many of these patients were cured of their fits. 


Dr. Scarff has presented another thesis. Has he had the opportunity to operate 
again on any of his patients? I should suppose that the area surgically destroyed 
would be firmly attached to the adjacent dura. This brings up another interesting 
problem, namely, the question of the effect of division of the large veins as they 
enter the sagittal sinus. In my experience, at least, severe hemiparetic states 
have followed the removal of parasagittal tumors, in particular when the veins en- 
tering the longitudinal sinus have been sectioned. In 1 instance I had the oppor- 
tunity to examine the brain post mortem, after these veins had been divided for 
the removal of a tumor of the pineal body. The divided veins had become 
thrombosed throughout their extent. If these veins can be sectioned at that level 
(parasagittally) with impunity, then the thesis presented to this society by Dr. 
Harold Merwarth (Hemiplegia of Cortical or Venous Origin: Occlusion of 
Rolandic Veins, Brooklyn Hosp. J. 2:193 [Oct.] 1940) is wholly fallacious, 
and the hemiparesis reported by him was the result of traumatic damage of the 
brain itself, rather than a secondary manifestation of venous occlusion. Any at- 
tempt on the part of the surgeon or the medical neurologist to improve the 
plight of these victims of recurrent convulsive disorders is commendable. I hope 
to have the opportunity to apply Dr. Scarff’s concept some time in the future. 


Dr. Joun E. Scarrr: In reply to Dr. Browder, I have not had occasion 
to operate again on any of these patients. I wonder, as he does, whether the 
adhesions will form again. At this time, I can but report the clinical course of 
these patients during the time they were observed. 

As to the effect on the cortex of the division of the large communicating 
veins, I differ with Dr. Merwarth. I have divided the pacchionian granulations 
in these 7 cases, and in an additional 10 cases in which operation was done for 
other reasons, without having had a single instance of permanent paralysis. I 
have seen temporary palsies of a week to ten days, but in every instance there 
has been complete recovery. 
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Book Reviews 


An Introduction to Physical Methods of Treatment in Psychiatry. By William 
Sargant and Eliot Slater, with a Chapter on Treatment of the Epilepsies by 
Dennis Hill. Second edition. Price not given. Pp. xv, plus 215. Baltimore: 
Williams & Wilkins Co., 1948. 


Sargant and Slater had their golden opportunity for observing the acute psy- 
chiatric war casualties after the evacuation of Dunkirk. Inundated by a flood of 
vigorous young men whose endurance had been surpassed by the hectic experi- 
ence of those few days, they found themselves under the necessity of applying mass 
production methods to the neurotic, the hysterical, the depressed and the simply 
exhausted. The lessons they learned at that time formed the basis for the treatment 
of the casualties as they flowed back from the Normandy invasion and subsequent 
heavy fighting up to the end of the war. The authors condense the experience 
they obtained in this second edition of their pioneer work on physical methods of 
treatment in psychiatry. 


This volume is no mere compendium of the thoughts and experiences of others, 
but, rather, the result of eight years of concentrated work with the psychiatric 
problems encountered at Sutton Emergency Hospital. Surroundings could hardly 
have been worse. The hospital was on the direct run from Germany to London 
and consequently suffered not only from bombing but also from nightly mass 
bomber flights during the London “blitz,” and later from the nightly raids in the 
opposite direction. All the windowpanes were blown out; 20 patients were killed 
and many wounded in the bombings; security against suicide was at a minimum, 
and no walls or grates deterred the escapees; personnel was limited, food was poor 
and about the only good things to be said about the setup were the attitude of 
the patients and the enthusiastic motivation of the medical staff. The story of this 
experience, however, is merely hinted at in the volume. 

Sargant and Slater are impatient with mechanisms and dynamisms, with dis- 
cussions and philosophizing. They are concerned with symptoms and their relief. 
Having had such an abundant opportunity for observing the patients under their 
care, and being under pressure to get quick results, they attacked each case as an 
individual problem and sought the quickest way of securing relief. If the case was 
one of exhaustion, prolonged sedation was often sufficient to relieve it. If amnesia 
was the presenting symptom, it usually covered up some shameful or distressing 
episode, and the memory could be recovered under “sodium amytal’’ seminarcosis 
and then reintegrated with the flow of experience. In such cases, however, if the 
anxiety and agitation were replaced by sodden woe, ether abreaction was more 
successful. The dramatic circumstances in which such treatments were carried out 
were almost as exhausting to the personnel as to the patient. During the excited 
stage of ether seminarcosis, while the patient was-held down by several attendants, 
the therapeutist forced the patient to live again his experiences, reenforcing his 
suggestions with imitated battle noises and shouting at the patient, “The tanks 
are coming,” or some such phrase. The excitement would reach a certain pitch 
and die down again; the reaction would be repeated, perhaps a third time, until 
suddenly the patient would change abruptly from his intense excitement to com- 
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plete inertia, and perhaps in a little while wake up with his head cleared and the 
stage set for convalescence. 


Sargant and Slater believe that prolonged insulin coma therapy is the treat- 
ment of choice of early schizophrenia, that subshock insulin is good for anxiety 
states combined with underweight and that electroshock is specific for retardation 
depression and prefrontal lobotomy for prolonged anxiety and obsessive thinking. 
However, they analyze each case in more or less quantitative fashion and apply 
the appropriate treatment. For instance, if a patient with depression shows a resid- 
ual of tension after electroshock, modified insulin treatment is administered. If 
a patient is relieved of obsessive thinking by lobotomy but then shows schizophrenic 
symptoms, insulin shock is applied. If continuous sleep fails to relieve the patient, 
ether abreaction, electroshock, insulin shock and lobotomy may be successively 
applied. This multilateral approach to the treatment of mental disorder is the 
prime consideration. Chapters are also presented on the treatment of epilepsy and 
dementia paralytica, and on drug, vitamin and endocrine therapy. Throughout 
the book one finds reference to psychotherapy and occupational therapy, which 
are carried on along with the physical methods; however, the authors are not 
carried away by enthusiasm for psychotherapy as such, but, rather, use it as an 
adjuvant to physical therapy. ‘Psychoanalytic, psychometric and sociological meth- 
ods of attack still have their avenues to great advances in knowledge. But psychi- 
atry will remain isolated and remote from the general body of the biological sci- 
ences until it is knit firmly into general medicine in those regions where the two 
overlap. Until this point is reached we cannot expect to build up satisfactor; 
rationales of treatment.” 


This small volume is a refreshing antidote to the polemics on pathogenesis 
that becloud so much psychiatric thinking of today. 
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